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ABSTRACT 


This  report  contains  an  assessment  of  the  Impact  on  U.S.  commercial 
Interests  of  the  transfer  of  advanced  U.S.  technology  to  the  Soviet  Union. 
Research  In  three  areas  provides  the  basis  for  the  assessment.  In  the  first. 
Institutional  factors  and  potential  Institutional  change  affecting  the 
purpose  and  effectiveness  of  Soviet  Importation  of  technology  and  thus 
the  ability  of  the  USSR  to  compete  In  world  markets  are  examined.  Next, 
specific  Soviet  technology  needs  and  requirements  are  Identified  as  a 
means  of  determining  current  and  prospective  areas  of  the  U.S. -USSR 
technology  transfer.  In  the  third  area,  the  likelihood  of  market  pene¬ 
tration  by  the  Soviet  Union  in  four  specific  product  areas  in  the  1975-85 
time  period  is  discussed.  Finally,  the  results  of  the  three  investigations 
are  synthesized  on  an  aggregate  level  and  conclusions  are  drawn  on  the 
prospects  for  Soviet  economic  competition  with  the  U.S.  as  a  result  of 
the  acquisition  of  U.S.  technology. 


FOREWORD 


Policy  pertaining  to  the  expansion  of  economic  relations  between  the 
United  States  and  the  USSR  has  three  major  components:  problems  resulting 
from  differences  between  a  market-oriented  economy  (United  States)  and  a 
nonmarket  economy  (USSR);  national  security  concerns  arising  from  ideol¬ 
ogical  differences;  and  commercial  aspects  relating  to  the  place  of  U.S.- 
USSR  relations  in  the  overall  foreign  economic  strategy  of  the  U.S.  This 
study  addresses  only  one  aspect  of  these  issues  areas,  the  possibility 
that  the  Soviets  may  become  more  competitive  in  third  country  markets  as 
a  result  of  their  acquisition  of  advanced  U.S.  technology. 

The  research  was  conducted  under  the  leadership  of  Professor  Herbert 
S.  Levine,  Professor  of  Economics  at  the  University  of  Pennsylvania  and 
Senior  Research  consultant  to  the  SSC,  and  Mr.  M.  Mark  Earle,  Jr.,  Senior 
Economist  and  Assistant  Director,  with  the  assistance  of  Mr.  Charles  H. 

Movit  and  Ms.  Anne  R.  Lieberman.  During  the  conduct  of  the  research,  a 
series  of  input  papers  was  generated.  Among  the  contributors  were 
Professor  Edward  A.  Hewett  of  the  University  of  Texas  (Soviet  policies  on 
convertible  currency  receipts),  Professor  Melvyn  B.  Krauss  of  Stanford 
University  (institutional  aspects  of  expanded  East-West  economic  relations), 
and  Professor  Francis  W.  Rushing  of  Georgia  State  University  (Soviet 
technology  needs  and  requirements).  Major  inputs  to  the  product  area 
case  studies  were  provided  by  the  industrial  economists  at  SRI  Menlo  Park 
under  the  leadership  of  Mr.  Daniel  D.  Shearer.  Contributors  to  these 
studies  were  Mr.  W.  Frank  Greenman,  Mr.  W.  Dan  Brockett,  Mr.  Malcolm  C. 
Brown,  and  Mr.  Thomas  C.  Gunn.  Important  material  pertaining  to  the  role 
of  foreign  trade  in  Soviet  economic  development  was  provided  by  Ms.  Jenny 
Sternbach  working  as  research  assistant  to  Dr.  Levine.  The  assistance  of 
Mr.  Neal  0.  Weigel  and  Mrs.  Helen  Lewis  of  the  SSC  also  contributed  to  the 
success  of  the  project.  In  addition,  the  SRI  project  team  acknowledges 
the  many  contributions  of  the  interagency  working  group,  especially 
Warren  H.  Reynolds,  the  technical  monitor. 

Richard  B.  Foster,  Director 

Strategic  Studies  Center 
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Executive  Summary 


The  objective  of  this  study  is  twofold:  (1 )  to  identify  and  analyze  the  various  factors  which  bear 
on  the  ability  of  the  Soviet  Union  to  compete  with  U.S.  firms  in  world  markets  as  a  result  of  potential 
Soviet  acquisition  of  advanced  U.S.  technology;  and  (2)  to  identify  the  areas  in  which  this  competition 
would  most  likely  arise  in  the  1975-85  timeframe.  The  analysis  was  pursued  along  four  lines  of  inves¬ 
tigation: 

»  The  need,  ability,  and  commitment  of  the  USSR  to  compete  in  world  markets; 

•  Prospective  areas  of  U.S.-USSR  technology  transfer; 

•  The  likelihood  of  market  penetration  by  the  Soviet  Union  in  four  specific  product  areas; 
and  finally, 

•  An  overall  assessment  of  the  prospects  for  Soviet  commercial  competition  with  the 
United  States  in  world  markets,  given  Soviet  acquisition  of  U.S.  technology. 

The  findings  in  each  of  these  topic  areas  are  summarized  below. 

The  first  line  of  investigation  proceeded  from  the  assumption  that  the  need,  ability,  and  commit¬ 
ment  of  the  USSR  to  compete  in  world  markets  will  be  largely  determined  by  the  past  record  and  future 
prospects  of  Soviet  economic  growth,  the  future  role  of  foreign  trade  in  Soviet  development  strategy, 
Soviet  ability  to  absorb  foreign  technology,  and  the  impact  of  Soviet  economic  processes  and  foreign 
trade  practices  on  trade  competitiveness. 

The  analysis  of  the  long-term  prospects  for  the  Soviet  economy  using  the  SRI-WEFA  Soviet 
Econometric  Model  provided  insights  on  economic  pressures  that  will  face  Soviet  decisionmakers  in  the 
1975-85  period.  The  baseline  model  projection  is  based  on  a  continuation  of  the  past  economic  deve¬ 
lopment  strategy.  It  indicates  a  rising  share  of  investment  and  a  falling  share  of  consumption  in  GNP,  a 
shortage  of  able-bodied  labor,  and  practically  no  growth  in  combined  labor  and  capital  productivity  in 
the  overall  economy.  This  pattern  of  behavior  would  lead  to  serious  difficulties  in  these  areas  by  1990— 
an  extraordinarily  low  share  of  consumption  in  GNP  of  39  percent  with  52  percent  of  GNP  accounted 
for  by  investment  and  a  requirement  for  108  percent  of  the  able-bodied  population  as  it  is  currently 
defined.  While  it  is  doubtful,  therefore,  that  the  Soviets  could  continue  such  a  pattern  of  behavior  to 
1990,  the  implication  is  clear  that  the  pressure  to  improve  factor  productivity  will  be  strong. 


The  interaction  of  the  pressure  to  improve  economic  performance  and  Soviet  initiatives  in  foreign 
trade  may  be  played  out  in  either  of  two  alternative  scenarios  which  may  be  formulated  depicting  the 
future  role  of  foreign  trade  in  Soviet  development  strategy.  The  first  scenario  draws  on  the  historical 
pattern  of  Russian  and  Soviet  foreign  trade— a  pattern  of  periodic  forays  into  the  international  economy, 
associated  with  an  overall  fitful  pattern  of  economic  development.  The  second  scenario  foresees  a  greater 
degree  of  interrelatedness  based  on  the  more  general  pattern  found  among  developed  industrial  nations. 


U„d..  ft.  second  alfemefive.  ft.  USSR  would  no.  n«rt  »  ebendon  its  pu.tuif of  nobO.pwvf.be. 
on  ft.  oepiteli.,  econoftiet.  I.  would  incase  eeonoftic  in.ecla.ftn™  through  in„.-,ndus,M.  jReo*- 
i  ration  in  soch  a  m.nne,  a.  no.  .0  involve  Wette.b  n»„ons  in  ft.  cor.  o.  ft.  So-et  econoft,.  fte  USSR 
coold  operate  a.  .be  maftin  ft  improve  gnomic  performance.  Unde,  eifter  S°”' 

vis-a-vis  world  mark...  will  r.«~t  fte  need  ft  expend  its  nard  eurreney  exports.  One  possriP.  el.mft 
o,  expansion  ma,  involve  incr.eaibg  ..rnrnps  from  ft.  present  maiot  hard  cerr.no,  expo,,  ba.-prim.,, 
produc-by  inc... in,  ft.  level  of  fabrication  ol  ft«e  exports.  Another  element  nvght  * 

has  been  designated  in  ftis  .tody  as  ft.  "drr.l  extern.l/interna,  op,ion"-fta, ...  expand, n,  prodocb,. 
capacity  to,  expo,,  in  .....  where  there  is  hi*  domestic  demand.  H  ft,,  export  P-cam  dm*  no,  prove 
successful,  ft.  production  c.paci.y  could  then  be  us«l  to  satisW  donwstic  requirement,.  ' 

criterion  is  no.  particular,,  u.elul,  when  applied  alone,  ft  Predict  Soviet  export  strategy. ,.  does  argue 
against  ft.  reasoning  that  ft.  USSR  w.ll  no.  export  in  areas  in  which  the,,  is  significan,  on—** 
domestic  demand.  I,  must  be  recognized,  how.,.,,  ft.,  ft.  Soviets  view  foreign  „ed.  a,  an  — 
national  purpose,  and  Soviet  foreign  trade  strategy,  therefore,  is  no.  guided  solely  by  consider.., on. 

economic  benefit. 

The  ability  of  fte  Soviet  Union  to  absorb  foreign  technology  will  impact  strongly  on  Soviet  trade 
competitiveness  in  ...» requiring  ftis  technology.  This  ability  is  inhibited  by  a  number  ol  well  known 
behavioral  and  institutional  characteristics,  including  inappropriate  incentive  mechanisms  oftan.zat.on.l 
difficulties  in  research  and  development  efforts,  bureaucratic  resistance  to  chan*,  lack  of  compet,  ion. 
and  the  closed  nature  of  Soviet  society  which  restricts  ft.  effective™*  of  fechnoloft  transfer  through 
personnel.  Other  specific  aspects  of  fte  Soviet  industrial  environment  and  fore.gn  trad,  apparatus  have 
also  adversely  affected  fade  competitiveness  in  fte  past,  Id,  poor  dual,.,  standards.  in»n„„.„,  to 
users-  „«ds.  poorly  developed  after-sales  suPP»«  -wees,  »d  highly  bureau., adzed  for.,*  bad.  pt«> 
tices.  Some  new  Soviet  approaches  to  ft...  problems,  such  as  involving  producing  enterpr.w.  and  minis¬ 
tries  in  foreign  tr.de  negotiations,  may  improve  their  ability  to  absorb  and  mamtam  technology  an 
compete  effectively  in  foreign  markets. 


The  second  research  task  included  a  survey  of  contracts  and  agreements  between  U.S.  f.rms  and 
Soviet  organizations  from  1970  through  August  1974.  This  survey  was  designed  as  an  md,cator  of  com¬ 
mercial  activity  in  various  product  areas  and  not  a  measure  of  technology  licensing,  which  is  only  one 
form  in  which  technology  may  be  transferred.  The  results  of  the  survey  show  that  of  the  almost  200 
contracts  and  agreements  documented  during  the  time  period,  the  majority  (135)  came  under  the  cate¬ 
gory  of  nonelectric  machinery  to  be  used  in  numerous  sectors  of  industry.  Withm  th.s  ma10r  group, 
iarge  numbers  of  agreements  were  signed  for  such  industries  as  metalworking  (36),  construction,  mmmg 
and  materials  handling  (29),  genera,  industrial  machinery  (25),  specialized  industrial  machmery  other 
than  metalworking  (20)  and  office  and  accounting  machines  (13).  The  technologies  involved  »  these 
agreements  covered  the  automotive  equipment,  agricultural  equipment,  earthmoving  equtpment.  otlf.eld 
equipment.  foundry  equipment,  food-processing,  texti.e  and  medical  equipment  areas^^ 

.argest  major  group,  transport  equipment,  accounted  for  only  18  agreements;  fabneated  nreta.  products 
and  electric  machinery  for  13  each;  and  measuring,  analyzing  and  control  instruments,  photograph, 
medical  and  optical  goods,  watches  and  clocks-1 1  agreements. 


A  more  limited  survey  of  Soviet  agreements  with  West  European  and  Japanese  firms  compared  the 
patterns  with  U.S.-USSR  trade  patterns.  The  two  patterns  were  much  the  same  except  for  the  heavier 
concentration  under  chemical  equipment  and  light  industry— especially  synthetic  fibers,  textile  equipment 
and  clothing— for  West  European  and  Japanese  agreements  with  the  USSR.  This  profile  of  potential 
activity,  although  neither  a  measure  of  trade  flow  nor  a  quantitative  dollar  measure  of  relative  importance, 
served  as  an  important  input,  along  with  a  survey  of  Soviet  and  Western  economic  literature,  to  the  analysis 
of  Soviet  technology  needs  and  requirements. 


The  third  task  was  the  examination  of  the  likelihood  of  Soviet  market  penetration  in  specific  product 
areas.  Since  all  areas  of  potential  activity  could  not  be  covered  due  to  practical  constraints,  the  specific 
product  areas  to  be  studied  were  selected  to  provide  insights  into  very  different  areas  of  product  technology 
and  wide  variations  in  market  characteristics.  The  specific  areas  selected  for  in-depth  analysis  of  potential 
impact  on  U.S.  market  positions  of  the  transfer  of  advanced  technology  to  the  USSR  were:  semiconduc¬ 
tors,  commercial  aircraft,  construction  machinery  and  equipment,  and  synthetic  fibers.  The  highlights  of 
the  net  assessments  of  the  impact  in  each  area  follow. 


It  was  determined  that,  given  the  rapid  technological  change,  high  development  costs,  extreme  fluc¬ 
tuations  in  sales,  and  rapidly  declining  prices  characteristic  of  the  world  semiconductor  market,  it  is  impro¬ 
bable  that  the  USSR  will  decide  to  compete  in  that  market.  It  is  even  more  improbable,  should  such  a 
decision  be  made,  that  the  Soviet  Union  could  compete  successfully  in  the  world  semiconductor  market 
in  light  of  the  weakness  of  Soviet  industry  in  technological  innovation,  responsiveness  to  users'  needs,  and 
manufacturing  efficiency. 


The  probability  of  a  Soviet  commitment  to  penetrate  the  wide-body  jet  aircraft  market  is  thought 
to  be  not  very  high.  The  stringent  requirements  of  the  commercial  aircraft  market,  especially  in  the  areas 
of  maintenance,  spare  parts,  and  other  after-sales  support  services,  have  been  a  particular  deficiency  in 
Soviet  export  efforts  in  aircraft  and  machinery.  Competition  with  the  United  States  in  airline  service 
cannot  be  ruled  out,  however  with  improvements  in  passenger  comfort. 


Analysis  of  Soviet  domestic  needs  for  construction  machinery  and  equipment  indicates  that  a  very 
large  investment  is  required  in  that  sector  to  meet  internal  demand.  Since  the  USSR  has  begun  to  create 
a  wide-spectrum  production  capability  in  construction  machinery  and  equipment,  it  is  likely  that  oppor¬ 
tunities  in  foreign  markets  in  this  area  will  be  tested.  Should  profitable  trade  fail  to  materialize,  produc¬ 
tion  facilities  are  readily  put  to  domestic  purposes.  This  strategy  for  market  penetration,  the  "dual 
external/internal"  option,  should  prove  attractive  to  a  risk-averting  bureaucracy.  Only  marginal  success 
in  penetrating  the  world  construction  machinery  and  equipment  market  is  likely,  however,  because  poor 
after-sales  service  and  reliability  typical  of  Soviet  equipment  has  outweighed  price  considerations  for 
purchasers  in  the  developed  West  in  the  past.  Marketing  efforts  in  LDCs  may  meet  with  somewhat 
greater  success  given  lower  prices  and  their  cheaper  labor  rates  and  hard-currency  constraints. 


The  USSR  is  also  developing  a  synthetic  fiber  industry,  and  it  is  also  likely  that  foreign  markets 
for  the  commodity  fibers  will  be  tested.  The  commodity  fiber  field  offers  a  large,  readily  served  market 


which  requires  new  entrants  only  to  meet  minimum  product  specifications,  assure  a  continuous  supply, 
and  undercut  existing  prices.  While  the  USSR  could  offer  competition  in  the  commodity  fibers,  it  is 
unlikely  to  compete  successfully  in  specialty  fibers  which  require  major  sales  and  technical  service  efforts 
and  involve  mastering  highly  specialized  technologies. 

The  fourth  and  final  task  involved  the  integration  of  the  results  of  the  preceding  investigations  to 
provide  conclusions  for  the  general  prospects  for  increased  Soviet  economic  competition  with  the  United 
States.  The  conclusions  were  twofold.  First,  economic  pressures  resulting  from  continued  inability  to 
solve  a  variety  of  performance  problems  will  interact  with  a  changing  role  of  foreign  trade  in  Soviet  deve¬ 
lopment  strategy  to  induce  the  Soviets  to  seek  to  compete  with  the  United  States  and  other  Western 
countries  in  more  areas  and  more  extensively  during  the  next  decade  than  has  been  the  case  in  the  past. 
The  impact  on  Soviet  trade  competitiveness  would  depend  both  on  the  strength  of  the  political  commit¬ 
ment  to  penetrate  world  markets  and  on  the  response  of  Soviet  decisionmakers  to  increased  interrelated¬ 
ness.  Advanced  technology  from  the  West  is  needed  for  the  development  program,  but  it  is  not  an 
unavoidable  requirement. 


Secondly,  since  it  was  not  possible  to  predict  specifically  in  which  product  areas  the  Soviet  Union 
would  seek  to  compete,  it  is  important  to  understand  the  potential  market  penetration  strategy  and  the 
factors  which  will  guide  the  choice  of  product  area.  It  will  not  be  feasible  for  the  Soviets  to  compete 
simultaneously  over  a  broad  range  of  high-technology  product  lines.  If  a  high-level  political  commitment 
is  made,  the  Soviets  can  become  competitive  in  some  high-technology  areas,  but  a  specific  product  line 
cannot  be  predicated.  The  dual  external/internal  option  logic  does  suggest  that  an  attempt  to  test  foreign 
markets  is  likely  in  both  construction  machinery  and  equipment  and  basic  commodity  fibers.  It  is  also 
likely  that  the  Soviets  will  try  to  expand  their  current  major  hard-currency  export  base,  i.e.  primary 
products,  and  will  try  to  increase  the  level  of  fabrication  of  primary  product  exports  in  order  to  reap  the 
higher  value  added.  The  Soviets  have  demonstrated  a  willingness  to  consider  altering  institutions  and 
mechanisms  in  order  to  meet  the  requirements  of  trade  competitiveness,  and  some  positive  impact  might 
be  expected  without  overall  reform  of  the  economic  system. 


Major  uncertainties  in  assessing  the  ability  of  the  Soviet  Union  to  meet  the  competitive  requirements 
of  the  world  market  involve  both  economic  and  political  conditions  internal  to  and  external  to  the  USSR. 
External  conditions  which  bear  on  an  increased  role  for  the  USSR  in  the  international  economy  include 
reasonable  normalization  over  time  of  political  relations  between  the  Soviet  Union  and  the  industrialized 
West  and  economic  stability  in  the  West  which  would  not  lead  Soviet  leaders  to  seek  to  insulate  their 
economy  from  extreme  fluctuations.  Internally,  current  policies  favoring  increased  interrelatedness  will 
depend  for  their  continuation  on  the  successors  to  the  current  leadership.  Secondly,  policy  toward  a  wide 
range  of  economic  activity- -resource  allocation,  incentive  mechanisms,  the  organization  of  foreign  trade, 
appropriate  hard  currency  strategies,  and  the  establishment  of  long-term  relationships  with  Western  firms 
will  have  to  be  properly  orchestrated  early  in  the  period  to  impact  on  Soviet  trade  competitiveness  in  the 
1975—85  timeframe. 
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I  SUMMARY 


The  objective  of  this  study  is  twofold: 

1.  To  identify  and  analyze  the  various  factors  which  bear  on  the 
ability  of  the  Soviet  Union  to  compete  with  U.S.  firms  in  world  markets 
as  a  result  of  Soviet  acquisition  of  advanced  U.S.  technology  in  the 
broadest  sense;1  and 

2.  To  identify  the  areas  in  which  this  impact  would  most  likely 
occur  in  the  time  frame  1975-85. 

The  U.S.  and  USSR  have  agreed  that,  despite  ideological  differences, 
normalization  of  relations  involves  the  appropriate  expansion  of  economic 
ties  between  the  two  nations.  On  the  U.S.  side,  this  expansion  must  be 
guided,  however,  by  policy  which  reflects  consideration  of  a  wide  range 
of  issue  areas  including  systemic  economic  differences,  national  security 
concerns  and  commercial  implications  of  increased  trade  and  technology  ex¬ 
change.  This  study  addresses  only  one  aspect  of  these  issues  and  is  thus 
not  a  net  assessment  of  all  of  the  implications  of  expanding  U.S. /USSR 
economic  relations.  The  focus  of  the  study  is  the  potential  impact  on  U.S. 
commercial  interests  of  the  transfer  of  advanced  technology  to  the  Soviet 
Union  within  the  time  frame  1975-85. 

The  analysis  was  pursued  along  four  lines  of  investigation: 

1.  An  evaluation  of  the  need,  ability  and  commitment  of  the  USSR 
to  compete  in  world  markets  (Chapter  111) ; 

2.  Identification  of  current  and  prospective  areas  of  technology 
transfer  from  the  United  States  to  the  USSR  (Chapter  IV); 


1  That  is,  a  future-oriented  consideration  of  technology  acquired  through 
a  variety  of  processes— licensing,  embodied  in  equipment,  exchange  of 
personnel,  etc. 


3.  Examination  of  the  likelihood  of  Soviet  market  penetration  in 
four  specific  product  areas  (Chapter  V);  and 

4.  An  assessment  of  the  overall  prospects  for  Soviet  economic 
competition  with  the  United  States  in  third  country  markets,  should  the 
USSR  acquire  advanced  U.S.  technology  (Chapter  VI). 

A.  Economic  Factors  Affecting  Soviet  Trade  Competitiveness 

The  economic  factors  which  will  impact  on  future  Soviet  trade  competi¬ 
tiveness  are  fourfold:  the  recent  record  of  and  future  prospects  for  eco¬ 
nomic  growth,  the  future  role  of  foreign  trade  in  Soviet  development  strategy, 
the  Soviet  ability  to  absorb  foreign  technology,  and  Soviet  economic  processes 
and  foreign  trade  practices. 

An  examination  of  the  recent  record  of  Soviet  economic  growth  and  a 
consideration  of  growth  prospects,  via  a  long-term  projection  of  the  SRI- 
WEFA  Econometric  Model  of  the  Soviet  Union,  provide  insight  to  the  economic 
pressures  that  will  face  Soviet  decisionmakers  in  the  1975-85  time  frame. 

The  pressures  involve  a  falling  share  of  consumption  in  GNP  and  a  growing 
share  of  investment.  Consumption  is  projected  to  grow  at  a  rate  (2.2  per¬ 
cent  per  year)  substantially  below  that  of  GNP,  while  investment  is  seen  to 
grow  at  a  steady  high  rate  (7.2  percent  per  year).  If  this  pattern  were  to 
continue,  it  would  lead  to  a  remarkable  drop  of  the  share  of  consumption  in 
GNP  to  an  extraordinarily  low  39  percent  in  1990  (measured  in  constant  1970 
rubles),  while  the  investment  share  would  reach  52  percent.  Moreover,  the 
ratio  of  employment  to  able-bodied  population,  as  currently  defined,  is  seen 
to  exceed  100  percent  by  the  1980s  and  reach  108  percent  by  1990;  this  means 
that  more  workers  than  would  currently  be  expected  to  be  available  would 
need  to  be  drawn  into  the  labor  pool.  The  model  projects  practically  no  growth 
in  combined  labor  and  capital  productivity  in  the  overall  economy  (0.2  per¬ 
cent  per  year).  While  it  is  doubtful  that  the  Soviets  could  continue  their 
current  economic  practices  which  would  lead  to  these  conditions  in  1990, 
the  implication  is  that  there  will  be  strong  pressure  to  improve  factor 
productivity. 
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An  historical  overview  of  the  role  of  foreign  trade  in  Russian  and 
Soviet  development  strategy  reveals  a  pattern  of  periodic  forays  into  the 
international  economy  associated  with  an  overall  fitful  pattern  of  econo¬ 
mic  development.  This  pattern  serves  as  one  possible  basis  for  analyzing 
future  Soviet  trade  behavior.  A  second  future  scenario  is  possible,  how¬ 
ever.  It  focuses  on  the  general  pattern  of  trade  and  development  asso¬ 
ciated  with  the  industrialization  of  Western  economies  rather  than  the 
solely  Russian  historical  pattern  and  argues  therefore  that  In  the  course 
of  further  industrialization,  the  USSR  will  be  increasingly  involved  in  in¬ 
ternational  economic  relations.  By  viewing  increased  international  involve¬ 
ment  as  increasing  interrelatedness  rather  than  interdependence  (which  would 
imply  increasing  Soviet  dependence  on  the  West,  at  least  in  selected  areas) 
the  attractiveness  of  the  second  scenario  is  reinforced  as  a  description  of 
the  future  path  for  Soviet  behavior. 

Given  today's  level  of  Soviet  economic  development,  expanded  economic  rela¬ 
tions  need  not  involve  Western  nations  in  the  basic  core  of  the  Soviet  economy. 

The  USSR  could,  in  effect,  operate  "at  the  margin"  to  improve  economic  perform¬ 
ance.  The  type  of  international  specialization  which  has  been  developing  among 
industrialised  nations  in  the  past  several  decades  has  been  marked  by  intrain¬ 
dustrial,  rather  than  interindustrial  division  of  labor.  Thus,  trade  can  expand 
without  substantial  changes  in  the  internal  structure  of  production.  A  precedent 
for  growing  international  economic  involvement  can  be  found  in  Russian  experience- 
the  period  1905-13  when  state-dominated  development  showed  signs  of  giving  way 
to  the  international  involvement  pattern  of  Western  industrialized  nations, 
terminated  by  World  War  I  and  the  Revolution. 

The  future  role  of  foreign  trade  in  the  Soviet  economy  will  be  influ¬ 
enced  by  two  other  considerations.  Foreign  trade  is  viewed  as  an  instrument 
of  Soviet  national  purpose  and  as  such  is  not  guided  solely  by  considera¬ 
tions  of  economic  benefit.  Secondly,  if  economic  relatione  with  the  West 
are  to  be  maintained  over  the  long  run  (or  if  the  periodic  procurement 
policy  is  of  some  significance),  a  strategy  for  increasing  hard  currency 
earnings  must  be  developed.  One  possible  element  of  this  strategy  may  in- 


volve  increasing  earnings  from  the  present  major  export  base  (primary  products) 
by  increasing  the  lAvel  of  fabrication  of  these  exports.  Another  element 
might  involve  what  has  been  designated  in  this  study  as  the  "dual  external/ 
internal  option"  strategy.  That  is,  expanding  productive  capacity  for 
export  in  areas  in  which  there  is  high  domestic  demand.  If  the  export  pro¬ 
gram  does  not  prove  successful,  the  production  capacity  could  then  be  con¬ 
verted  to  domestic  requirements.  While  this  criterion  is  not  particularly 
useful  when  applied  alone,  it  does  argue  against  the  reasoning  that  the  USSR 
will  not  export  in  areas  where  there  is  significant  unsatisfied  domestic 
demand. 

The  ability  of  the  Soviets  to  absorb  foreign  technology  will  impact 
strongly  on  future  Soviet  trade  competitiveness.  This  ability  is  inhibited 
by  a  number  of  well-known  behavioral  and  institutional  characteristics. 
Incentive  mechanisms  do  not  reward  innovation  sufficiently  relative  to  the 
inherent  risks — the  mechanism  is  still  basically  oriented  to  the  fulfill¬ 
ment  of  performance  targets.  Research  and  development  is  separated  from 
production  efforts  and  thus  innovations  are  not  effectively  incorporated 
into  the  production  process.  The  bureaucratic  nature  of  the  Soviet  economy, 
moreover,  provides  for  effective  resistance  to  the  creative  destruction  in¬ 
herent  in  technological  change.  Due  to  the  lack  of  competition  in  the  Soviet 
economy  and  especially  if  technology  is  acquired  only  for  domestic  purposes, 
there  is  no  pressure  to  maintain  technological  currency.  Lastly,  while  it 
has  become  apparent  in  the  West  that  effective  technology  transfer  is  a  re¬ 
sult  of  a  people  process,  the  Soviets  have  relied  mainly  on  publications 
and  product  emulation  to  acquire  foreign  technology,  while  the  people  pro¬ 
cess  is  limited  by  the  closed  nature  of  Soviet  society. 

Other  specific  aspects  of  Soviet  economic  processes  and  foreign  trade 
practices  will  also  affect  Soviet  trade  competitiveness.  The  Soviet  indus¬ 
trial  environment  is  marked  by  poor  quality  standards,  insensitivity  to 
users'  needs,  and  poorly  developed  after-sales  support  services,  all  of 
which  would  act  unfavorably  in  competition  for  world  markets.  The  separa¬ 
tion  of  the  Western  firm  and  its  Soviet  trading  partner  by  bureaucratic 
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intervention  of  the  foreign  trade  apparatus  is  not  well-suited  to  the 
requirements  of  world  markets,  particularly  in  high  technology  areas. 

While  bureaucratic  foreign  trade  pricing  does  permit  the  USSR  to  undercut 
world  prices,  and  compensate  for  deficiencies  in  foreign  trade  practices, 
operating  across  the  entire  economy  with  "loss  leaders"  would  be  untenable. 

Some  evidence  does  exist  that  indicates  recent  Soviet  approaches  to 
behavioral  problems  may  improve  both  their  ability  to  absorb  and  maintain 
technology  and  to  compete  effectively  in  foreign  markets.  The  expanded 
involvement  in  joint  venture  operations  brings  Western  knowhow  to  bear  on 
both  these  aspects.  Greater  involvement  of  producing  ministries  and  enter¬ 
prises  in  foreign  trade  operations  increases  the  vested  interests  of  these 
organizations  in  export  production  and  increases  the  contact  between  the 
actual  trading  partners.  Devoting  a  segment  of  productive  capacity  exclu¬ 
sively  to  export  production  is  also  under  consideration.  This  would  involve 
the  production  process  directly  with  the  requirements  of  competing  success¬ 
fully  on  world  markets. 


Soviet  Technology  Requirements 


A  survey  of  contracts  and  agreements  of  U.S.  firms  with  the  Soviet 
Union  was  made  for  the  period  1970  to  September  1974.  The  survey  was  an 
input  to  the  assessment  of  the  areas  in  which  Soviets  might  potentially 
compete  with  the  United  States  in  third  country  markets.  Data  sources 
were  threefold:  U.S.  Government  agencies,  private  research  and  consulting 
firms  and  Soviet  and  U.S.  technical  publications. 


Data  assembled  were  classified  where  possible  to  the  4-digit  level 
of  the  Standard  Industrial  Classification  (SIC)  groups.  Table  1-1  summarizes 
the  information  at  the  2-digit  SIC  level.  The  results  of  the  survey  show 
that  of  the  almost  two  hundred  contracts  and  agreements  documented  during 
the  time  period,  the  majority  (135)  came  under  the  category  of  nonelectric 
machinery  to  be  used  in  numerous  sectors  of  the  Industry.  Within  this 
major  group,  large  numbers  of  agreements  were  signed  for  such  industries 
as  metalworking  machinery  and  equipment  (36),  construction,  mining,  and 
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Table  1-1 


SOVIET  IMPORTS  OF  U.S.  TECHNOLOGY 
By  SIC  Groups 


Number  of  Companies 
Signing  Contracts  or 

SIC  Groups  _ Major  Headings _  Agreements _ 


13 

Oil  and  gas  extraction 

1 

16 

Construction  other  than  building  construction — 
general  contractors 

1 

20 

Food  and  kindred  products 

2 

22 

Textile  mill  products 

1 

26 

Paper  and  allied  products 

1 

28 

Chemicals  and  allied  products 

2 

33 

Primary  metal  industries 

5 

34 

Fabricated  metal  products  except  machinery  and 
transportation  equipment 

13 

35 

Machinery  except  electrical 

135 

36 

Electrical  and  electronic  machinery,  equipment, 
and  supplies 

13 

37 

Transportation  equipment 

18 

38 

Measuring,  analyzing,  and  controlling  instruments; 
photographic,  medical  and  optical  goods;  watches 
and  clocks 

11 

39 

Miscellaneous  manufacturing  industries 

3 

44 

Water  transportation 

1 

49 

Electric,  gas  and  sanitary  services 

1 

50 

Wholesale  trade — durable  goods 

1 

73 

Business  services 

6 

89 

Miscellaneous  services 

2 

NOTE:  Data  at  a  4-digit  level  appear  in  Chapter  IV.  Those  data  are 

more  illuminating  in  the  machinery  categories.  The  information 
cut-off  date  for  this  table  was  September  1974. 


materials  handling  machinery  and  equipment  (29) ,  general  industrial 
machinery  and  equipment  (25) ,  specialized  industrial  machinery  except  metal- 
worVing  (20),  and  office  and  accounting  machines  (13).  A  further  sub¬ 
division  indicates  that  the  technologies  for  which  agreements  were  signed 
cover  such  diverse  areas  as  automotive  equipment  (especially  for  the 
Kama  River  truck  plant),  agricultural  equipment,  earthmoving  equipment, 
oilfield  equipment,  chemical  equipment,  food-processing  equipment,  textile 
equipment,  foundry  equipment,  and  medical  equipment.  The  second  largest 
major  group,  transportation  equipment,  contained  only  18  contracts  and 
agreements.  In  other  categories  13  each  were  signed  for  fabricated  metal 
products  and  electric  machinery;  11  for  the  category  containing  measuring, 
analyzing  and  controlling  instruments,  photographic,  medical  and  optical 
goods,  watches  and  clocks,  and  less  than  6  for  the  remaining  classifi¬ 
cations  in  which  trade  took  place. 

This  study  does  not  include  the  Indirect  transfer  of  technology  from 
the  United  States  to  the  USSR — that  is,  technology  which  is  transferred  from 
the  United  States  to  Eastern  or  Western  Europe  and  from  there  to  the  Soviet 
Union.  In  selected  areas,  this  Indirect  route  could  be  the  means  by  which 
the  Soviet  Union  acquires  U.S.  technology  used  to  compete  with  the  United  States 
In  third  country  markets. 

In  addition  to  U.S. -Soviet  trade,  a  more  limited  survey  was  made  of 
Soviet  trade  with  Western  Europe  and  Japan  in  1974.  This  survey  was  made 
in  order  to  compare  patterns  of  U.S. -USSR  trade  with  those  of  Western 
Europe /Japan-USSR  trade.  In  general,  a  pattern  similar  to  that  observed 
for  U.S. -USSR  trade  emerges.  There  is  heavy  concentration  in  the  metallurgy 
and  metalworking,  automotive,  chemical,  heavy  machinery,  and  power  industries, 
as  was  noted  in  U.S. -USSR  trade  flows.  The  major  difference  is  the  larger 
number  of  Soviet-West  European/ Japanese  contracts  and  agreements  under  the 
headings  of  chemical  equipment  and  light  Industry,  especially  synthetic 
fibers,  textile  equipment  and  clothing. 

The  data  available  for  the  survey  of  contracts  and  agreements  signed 
by  the  Soviet  Union  and  U.S.  firms  were  limited  to  nontechnical  reports  in 


a  variety  of  published  sources.  The  data  on  the  agreements  were  not  reported 
in  any  consistent  manner;  this  affects  the  accuracy  of  the  Standard  Industrie 
Classification  scheme  employed.  The  survey  must  be  viewed,  then,  as  a  profile 
of  potential  activity  and  not  as  a  measure  of  trade  flow  or  a  quantitative 
dollar  measure  of  relative  importance. 

C.  Product  Area  Case  Studies 

From  a  general  analysis  of  Soviet  technological  requirements,  both  as 
expressed  in  actual  import  activity  and  through  a  review  of  Soviet  economic 
literature,  thirteen  product  areas  were  identified  as  potentially  having 
significant  impacts  on  U.S.  market  positions.  The  thirteen  technology  areas 
are:  agriculture  (agribusiness  and  food  processing  machinery  and  equipment); 
alumina;  automotive  (both  for  heavy  trucks  and  passenger  autos);  aviation; 
chemical  production  (synthetic  fibers,  fertilizers,  and  basic  chemicals); 
computer;  construction  equipment;  electronics;  energy  production  (electric 
power  generation  and  nuclear  power  plants);  forest  products;  medical  equip¬ 
ment;  mining  equipment ;  and  oil  and  gas  extraction,  transport  and  refining. 

After  an  in-process  review  with  the  interagency  working  group  which 
monitors  the  study,  four  areas  were  selected  for  in-depth  analysis.  Within 
each  general  area  a  subsector  was  identified  to  receive  particular  emphasis. 
The  four  areas  are: 

General  Area 

Electronics 

Aviation/Commercial  Aircraft 

Construction  Machinery  and  Equipment  (CME) 

Chemicals/Man-made  Fibers 

The  net  assessments  of  the  four  product  areas  follow. 

1.  A  net  assessment  of  the  factors  relevant  to  the  Soviet  Union 
becoming  a  major  competitor  in  the  world  semiconductor  market  concluded 
that  such  a  development  is  highly  unlikely. 


Specific  Subsector 

semiconductors 

wlde-body  jets 

earthmoving  machinery 
and  equipment  (EME) 

synthetic  fibers 
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It  is  improbable,  given  competitive  market  conditions  and  Soviet 
goals  in  foreign  trade,  that  the  decision  will  be  made  to  compete  in  the 
high  technology  semiconductor  market.  In  view  of  the  rapid  change  in 
technology  and  high  development  costs,  the  semiconductor  industry 
does  not  hold  out  the  promise  of  being  a  large  net  contributor  to  the  Soviets’ 
hard  currency  balance.  This  market,  furthermore,  is  characterized  by  extreme 
»  fluctuations  in  sales  and  rapidly  declining  prices,  and  thus  does  not  repre¬ 

sent  the  stable  pattern  of  trade  which  the  Soviet  Union  normally  seeks  to 
establish. 

i  It  is  even  more  improbable,  should  the  Soviet  Union  decide  to 

compete  in  the  world  semiconductor  market,  that  the  effort  would  be  success¬ 
ful.  Soviet  industry's  past  performance  in  a  number  of  aspects  determined 
to  be  characteristics  of  competitive  advantage  in  the  semiconductor  market 
has  been  consistently  poor. 

The  unique  managerial-technical  skills  which  enable  Western  pro¬ 
ducers  to  meet  these  competitive  requirements  are  not  well-developed  in  the 
•  Soviet  industrial  environment.  Incentives  to  Soviet  managers  for  techno¬ 

logical  innovation  and  responsiveness  to  users'  needs  are  outweighed  by  the 
need  to  fulfill  planned  targets  for  output.  Much  of  the  cost-reducing 
technical  change  in  the  U.S.  semiconductor  industry  involves  improvements 
I  in  manufacturing  efficiency  and  results  primarily  from  the  "learning"  pro¬ 

cess.  Manufacturing  efficiency  is  a  weak  area  in  Soviet  industry.  Even 
in  the  Western  industry,  the  transfer  of  advanced  semiconductor  technology 
is  a  difficult  and  complex  problem.  This  transfer  has  often  been  accom- 
I  plished  in  the  past  by  hiring  away  key  personnel  from  the  originating  firm. 

International  technology  transfer,  via  sales  of  equipment  and  turnkey 
plants,  and  licensing,  would  not  provide  Soviet  producers  with  the  pre- 
>  requisites  for  successful  competition  in  the  world  high-technology  semi¬ 

conductor  market.  Technology  acquisition  in  the  lower  spectrum  of  semi¬ 
conductor  technology  could  still  seem  attractive  for  domestic  applications. 
Since  joint  ventures  could  provide  some  of  the  market-oriented  know-how  the 
l  Soviets  lack,  it  is  conceivable  the  Soviet  Union  could  establish  itself  as 

a  supplier  of  semiconductors  well  below  the  frontier  of  technology,  espe¬ 
cially  to  less  developed  countries.  This  might  pressure  other  countries 
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(e.g.,  Japan)  who  are  now  active  in  this  part  of  the  market  to  concentrate 
development  efforts  in  order  to  export  higher  technology  semiconductor  devices, 
and  thus  might  indirectly  increase  the  competitive  pressure  on  the  United 
States.  Such  a  joint  venture  approach  by  the  Soviets  would  be  compatible 
with  the  export /import  options  component  of  their  foreign  trade  strategy. 

Clearly,  high  (and  some  non-frontier)  technology  semiconductors 
have  defense  applications  and  could  provide  potentially  significant  assis¬ 
tance  in  a  variety  of  domestic  economic  sectors.  These  assessments,  also 
bearing  on  formation  of  U.S.  export  policy,  are  not  within  the  scope  of 
this  study. 

2.  A  net  assessment  of  the  factors  relevant  to  the  Soviet  Union 
becoming  a  major  competitor  in  the  sale  of  wide-body  jets  concluded  that 
such  a  development  was  unlikely  unless  a  major  coimiitment  is  made  at  the 
highest  political  level  for  an  all-out  effort  in  the  interest  of  national 
prestige. 


The  probability  of  a  political  commitment  to  penetrate  the  wide- 
body  jet  market,  given  the  stringent  requirements  of  the  commercial  air¬ 
craft  market,  is  unlikely.  Yet,  for  national  prestige  purposes  it  may  be 
sufficient  to  export  only  50-75  planes;  thus  this  possibility  should  not  be 
totally  discounted. 

While  there  is  a  strong  political  rationale  to  compete  with  the 
United  States,  the  dominant  producer  of  commercial  aircraft,  a  large  com¬ 
mitment  of  resources  would  be  required,  even  though  the  Soviet  Union  has 
the  basic  technology  and  the  capability  to  produce  most  individual  compon¬ 
ents  of  commercial  aircraft  that  would  be  competitive  with  the  U.S.  products. 
The  factors  which  would  make  Soviet  aircraft  competitive  are  not  major  con¬ 
siderations  in  meeting  domestic  needs — passenger  comfort,  reduced  cost  per 
seat-mile,  after-sales  service,  etc.  For  air  carriers  in  the  industrialized 
West,  these  shortcomings  in  current  aircraft  packages  have  outweighed  lower 
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skepticism  about  the  Soviets'  ability  to  correct  these  deficiencies  would 
inhibit  the  willingness  to  purchase  aircraft  early  in  the  development/ 
production  process,  as  is  the  normal  case  in  the  West. 

In  the  future,  however,  sales  to  less  developed  countries  could 
be  tied  to  Soviet  credits  extended  under  bilateral  agreements,  or  even  be 
part  of  special  fuel  subsidies  or  purchases.  Although  the  LDC  market  poten¬ 
tial  to  1985  is  large,  two  factors  limit  the  Soviets'  ability  to  exploit  it. 
First,  low  prices  have  contributed  to  successful  past  sales  programs  to  LDCs, 
but  poor  maintenance  and  after-sales  service  have  caused  dissatisfaction  and 
even  return  of  the  aircraft.  Secondly,  the  "haves"  among  the  LDCs  are  already 
purchasing  wide-body  jets  and  are  expected  to  continue  to  do  so  during  the 
1975-80  period.  The  Soviets  could  not  absorb  the  requisite  engine  and  pas¬ 
senger-related  technologies  in  sufficient  time  to  meet  these  market  oppor¬ 
tunities. 


A  second  consideration  of  potential  competition  from  the  Soviet 
Union  is  airline  service.  Problems  of  passenger  comfort,  including  air 
conditioning  failure  and  faulty  pressurization,  now  plague  Aeroflot  service, 
but  these  problems  could  be  overcome.  Aeroflot  operates  profitably  on 
Moscow-Tokyo  and  Moscow-Western  Europe  routes,  but  altogether  barely  breaks 
even.  Many  routes  are  unprofitable  due  to  low  load  factors;  the  routes  are 
maintained  more  for  national  image  than  for  profit.  Most  Aeroflot  flights  to 
foreign  airports  are  on  a  revenue-sharing  basis.  If  performance  is  improved 
it  is  likely  that  Aeroflot  could  prove  to  be  much  more  competition  for  U.S. 
and  other  carriers  than  at  present;  there  is  no  reason  to  conclude  that  this 
will  not  occur  particularly  if  some  price  cutting  is  employed  or  tourist 
"package  deals"  developed  and  stressed. 

As  in  semiconductors  there  are  important  defense  considerations 
in  the  transfer  of  aircraft  technology;  these  factors,  however,  were  not 
within  the  scope  of  this  study. 

3.  A  net  assessment  of  the  factors  relevant  to  the  Soviet  Union 
becoming  a  major  competitor  in  the  world  CME  and  EME  markets  concluded  that 
the  likelihood  of  such  a  development  is  only  marginal. 


Analysis  of  Soviet  domestic  needs  for  construction  machinery  and 
equipment  indicates  that  very  large  investment  in  the  CME  sector  is  required 
in  order  to  meet  internal  demand.  It  is,  indeed,  apparent  that  the  Soviet 
Union  is  embarked  upon  creating  a  wide-spectrum  CME  production  sector,  inde¬ 
pendent  from  agricultural  equipment  production.  This  production  capability, 
then,  provides  the  opportunity  to  test  foreign  markets,  without  much  risk, 
since  the  production  facilities  can  be  converted  to  domestic  use,  should 
profitable  trade  fail  to  materialize. 

Given  a  decision  to  enter  the  world  CME  and  EME  market,  only 
marginal  success  is  likely,  particularly  in  trade  with  the  developed  West. 

Most  purchases  of  CME  and  EME  in  the  developed  West  are  by  contractors  who 
must  meet  tight  time  and  cost  constraints  and  as  a  result  reliable,  pro¬ 
ductive,  often  multi-use  equipment  and  strong  after-sales  services,  including 
spare  parts  service,  are  major  considerations  in  choosing  suppliers.  As 
has  been  noted,  Soviet  CME  and  EME  are  weak  in  these  areas  relative  to 
Western  equipment.  After-sales  service  has  been  a  major  weakness  of  the 
Soviet  industrial  environment.  Price  undercutting  has  not  been  an  effec¬ 
tive  tool  for  market  penetration  in  the  case  of  the  developed  West,  so  that 
successfully  meeting  the  stringent  demands  of  this  market  in  the  industrialized 
West  would  require  a  major  overhaul  of  Soviet  manufacturing  and  servicing 
methods,  and  thus,  the  likelihood  of  success  is  deemed  only  marginal. 

In  the  case  of  the  CME  and  EME  markets  in  LDCs,  however,  price 
may  play  a  more  important  role,  mitigating  somewhat  considerations  of  reli¬ 
ability  and  productivity.  Lower  prices  for  Soviet  CME  and  EME,  possibly 
reflecting  simpler  equipment,  may  prove  attractive  to  LDCs,  especially  given 
their  generally  cheaper  labor  rates  and  also  hard-currency  constraints 
introduced  by  inflated  oil  bills.  Soviet-produced  construction  machinery 
and  equipment  also  represents  an  attractive  product  line  to  be  marketed  to 
LDCs  through  bilateral  trade  agreements. 

The  major  uncertainty  in  the  net  assessment  lies  in  the  possi¬ 
bility  that  the  Soviet  Union  may  organize  CME  and  EME  production  dedicated 
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Co  export.  While  special  quality  standards  cover  export  production  and 
special  export  sales  support  organizations  already  exist,  firms  producing 
for  export  would  then  have  an  important  stake  in  meeting  the  demands  of  the 
world  market,  i.a.,  increasing  the  reliability  and  productivity  of  the 
equipment  and  providing  after-sales  service.  Joint  ventures  could  be 
utilized  to  facilitate  after-sales  service  and  parts  distribution  abroad. 

A.  A  net  assessment  of  the  factors  relevant  to  the  Soviet  Union 
becoming  a  major  competitor  in  the  man-made  fibers  market  concluded  that 
it  is  not  likely  that  the  USSR  will  be  an  effective  competitor  in  the 
high  technology  specialty  fiber  market,  but  it  is  probable  that  some 
competition  will  be  offered  in  the  commodity  fiber  market. 

Soviet  domestic  demand  for  man-made  fibers  is  high  and,  as  yet, 
unsatisfied.  The  Soviet  Union  is  engaged  in  developing  a  man-made  fiber 
industry  and  a  decision  to  test  the  foreign  market,  as  in  the  case  of 
construction  machinery  and  equipment,  is  likely. 

Given  a  decision  to  enter  the  world  man-made  fiber  market,  it 
is  also  likely  that  the  Soviet  Union  could  meet  the  requirements  for 
success  in  the  commodity  fiber  end  of  the  market,  i.e.,  establish  some 
sales  and  technical  service  abroad,  meet  minimum  product  specifications, 
provide  assurance  of  a  continuous  supply,  and  undercut  existing  prices. 

In  the  area  of  specialty  fibers,  price-cutting  is  less  of  a 
factor,  while  a  major  sales  and  technical  service  effort  is  required  with 
extensive  producer-user  feedback  and  technical  cooperation.  In  addition, 
it  is  more  difficult  to  master  highly  specialized  technologies  than  the 
basic  spinning  processes  for  commodity  fibers. 

The  commodity  fiber  field  offers  a  large,  readily-served  market. 
While  the  basic  spinning  technology  is  readily  available  from  fiber  pro¬ 
ducers  in  Western  Europe,  Japan,  and  the  United  States,  the  expansion  of 
fiberspinning  capacity  and  alleviation  of  resin  shortage  problems  necessary 
to  make  a  significant  impact  on  world  commodity  fiber  markets  would  require 


from  five  to  ten  years.  This  area  has  been  given  priority  in  the  USSR  for 
quite  some  time,  yet  its  performance  in  mastering  and  developing  new  tech¬ 
nology  has  been  less  than  impressive.  Solving  the  problems  in  the  man-made 
fiber  industry  may  prove  rather  important,  given  the  increased  emphasis  on 
consumers  goods  and  the  significance  of  this  industry  in  their  expanded 
production,  and  may  benefit  from  a  highly  concerted  effort  in  the  10th  Five- 
Year  Plan  (1976-80). 

The  major  uncertainty  in  this  assessment  is  the  degree  to  which 
the  Soviet  Union  will  devote  an  expanded  man-made  fiber  sector  to  the 
satisfaction  of  domestic  demand  and  the  needs  of  other  CMEA  nations.  The 
commodity  fiber  market  could  prove  an  attractive  source  of  hard  currency 
earnings  for  high-priority  imports. 

D.  Prospects  for  Soviet  Economic  Competition  with  the  United  States  as  a 

Result  of  Acquiring  U.S.  Technology 

The  discussion  of  the  prospects  for  increased  Soviet  economic  competi¬ 
tion  with  the  United  States  is  organized  into  four  issue  areas:  (1)  the 
interaction  between  economic  pressures  and  the  changing  role  of  foreign 
trade,  (2)  dominant  characteristics  of  potential  market  penetration  strategy, 
(3)  new  initiatives  to  solve  competitive  disadvantage  problems,  and  (4) 
major  uncertainties  in  assessing  the  ability  to  compete. 

1.  Interaction  Between  Economic  Pressures  and  the  Changing  Role  of 

Foreign  Trade 

The  analysis  of  the  interaction  of  the  economic  pressures  re¬ 
sulting  from  continued  inability  to  solve  a  variety  of  performance  problems 
and  the  role  of  foreign  trade  in  the  Soviet  development  strategy,  either 
as  a  traditional  means  to  solve  economic  problems  or  as  an  instrument  to 
alter  their  economic  relations  with  the  West,  lead  to  the  conclusion  that 
the  Soviets  will  seek  to  compete  with  the  United  States  and  other  Western 
countries  in  more  areas  and  more  extensively  during  the  next  decade  than 
has  been  the  case  in  the  past. 


» 


» 


While  nondependence  on  Che  West  has  been  a  guiding  principle  of 
Soviet  development  strategy,  the  degree  of  economic  problems  facing  Soviet 
leaders  leads  to  a  need  but  not  an  unavoidable  requirement  to  Increase  their 
imports  from  less  developed  and  nonsocialist  countries.  An  injection  of 
advanced  technology  from  the  West,  embodied  in  a  traditional  spurt  of 
purchasing,  could  supply  some  capability  for  accelerated  "intensive" 
development,  i.e.,  solution  to  productivity  problems  or  development  of 
high  priority  sectors.  Increasing  interrelatedness,  if  properly  pursued 
by  the  Soviets,  probably  does  not  involve  significant  increases  in  dependence 
on  relations  with  the  West. 


Without  increased  interrelatedness  with  the  West,  however,  the 
behavioral  and  institutional  aspects  of  the  Soviet  economy  which  inhibit 
technological  advance  will  be  operative  and  the  technology  transfer  would  not 
become  a  self-sustaining  factor  for  economic  growth.  Additional  technology 
and  equipment  procurement  forays  would  then  be  required  with  greater  frequency. 

The  impact  on  competitiveness  would  depend  both  on  the  strength 
of  the  political  commitment  to  penetrate  world  markets  and  on  the  response 
of  decisionmakers  to  increased  interrelatedness.  It  was  evident  in  the 
assessment  of  the  case  studies  that  the  strength  of  the  commitment  is  a 
vital  factor  in  successfully  competing  in  world  markets,  given  the  level 
of  effort  required  to  overcome  the  disadvantages  of  the  Soviet  industrial 
environment.  If,  as  a  result  of  increased  interrelatedness,  a  segment  of 
Soviet  production  is  devoted  to  export  and  managers  thus  develop  a  vested 
interest  in  providing  a  competitive  product,  the  effect  of  such  a  commit¬ 
ment  would  be  self-reinforcing. 


Dominant  Characteristics  of  Potential  Market  Penetration  Strate; 


The  conclusion  drawn  from  both  general  analysis  and  the  case 
studies  was  that  within  the  1975-85  time  frame  it  is  unlikely  that  the  USSR 
could  offer  serious  competition  across  a  broad  range  of  product  areas  involving 
advanced  design  and  production  technology.  This  indication  was  supported  in 
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considering  the  semiconductor  and  commercial  aircraft  areas  and  is  borne 
out,  as  well,  by  the  examination  of  the  past  record  of  Soviet  production 
and  the  behavioral  and  institutional  characteristics  of  the  Soviet  economy. 
This  is  particularly  true  in  areas  which  not  only  involve  high  technology, 
but  are  dominated  by  rapid  technological  change.  The  absorption  of  advanced 
technology  is  a  complex  process  and  one  in  which,  for  the  reasons  outlined 
in  this  study,  the  Soviets  have  not  enjoyed  great  success. 

While  the  feasibility  of  simul taneously  competing  with  the  United 
States  over  a  broad  range  of  high-technology  product  lines  can  be  ruled  out, 
if  high  level  political  decisions  are  made,  the  Soviets  can  become  competi¬ 
tive  in  some  high  technology  areas.  It  is  possible  to  measure  the  compara¬ 
tive  problems  and  probabilities  between  product  areas  which  would  potentially 
be  selected  for  export,  but  it  is  not  possible,  however,  to  predict  a  specific 
product  line.  It  is  important,  therefore,  to  understand  the  dominant  charac¬ 
teristics  of  the  market  penetration  strategy. 

A  rational  point  of  departure  for  Soviet  decisionmakers  in  formu¬ 
lating  an  export  strategy  is  the  current  export  base  of  the  USSR.  An  examina¬ 
tion  of  the  major  sources  of  Soviet  hard  currency  reveals  a  pattern  of 
product  areas  in  which  the  Soviets  have  had  success.  That  pattern  is  heavily 
weighted  toward  primary  products  in  which  the  problems  encountered  by  Soviet 
manufactures  in  the  world  market  are  not  a  factor.  Expansion  of  the  existing 
major  hard  currency  export  base,  i.e.,  primary  products,  could  involve 
three  non-mutually  exclusive  options:  increase  primary  product  export 
capacity,  divert  primary  product  exports  from  the  socialist  bloc  to  hard 
currency  countries,  and/or  increase  the  degree  of  fabrication  of  primary 
exports  one  level  in  order  to  gain  hard  currency  from  the  increased  value 
added.  The  first  option  is  likely  to  be  pursued  to  some  extent,  but  this 
entails  a  large  commitment  of  resources,  while  domestic  claims  on  investment 
resources  and  primary  product  output  are  expected  to  grow  rapidly.  The 
second  option,  to  divert  exports  from  the  socialist  bloc,  is  already  being 
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pursued  but  is  limited  by  the  effect  of  such  a  diversion  on  the  East  European 
economies  which  would  then  face  world  prices  (in  convertible  currency)  for 
primary  products.  The  last  option  does  appear  tenable  and  is  likely  to  be 
pursued  along  with  expansion  of  primary  product  output  for  export.  This 
latter  option  appears  particularly  attractive  in  light  of  the  dual  external/ 
internal  option  strategy  described  below,  especially  given  that  the  export 
of  semifabricates  involved  would  not  make  demands  on  production  character¬ 
istics  that  would  be  superfluous  from  a  domestic  use  point  of  view. 

The  dual  "external/internal"  options  strategy  for  the  development 
of  new  export  bases  should  prove  attractive  to  Soviet  decisionmakers.  This 
strategy  involves  the  expansion  of  productive  capacity  in  areas  where  there 
is  a  significant  unsatisfied  domestic  demand.  A  portion  of  this  productive 
capacity  would  then  be  dedicated  to  export  to  determine  the  potential  for 
penetration  of  the  world  market.  Should  the  initial  effort  prove  rewarding, 
the  portion  of  capacity  justified  by  the  utility  of  hard  currency  earnings 
balanced  against  the  opportunity  cost  of  diverting  the  output  from  the 
domestic  economy,  would  continue  to  be  devoted  to  export.  Should  the 
export  effort  prove  unrewarding  in  view  of  the  domestic  opportunity  costs, 
the  capacity  could  easily  be  converted  for  domestic  use.  Given  the  risk¬ 
averting  tendencies  of  a  bureaucracy,  such  a  relatively  safe  strategic 
economic  option  has  many  desirable  features.  This  reasoning  really  argues 
against  the  usual  notion  that  the  USSR  will  not  export  in  an  area  where 
there  is  significant  unsatisfied  domestic  demand. 

In  the  case  studies,  the  logic  of  the  dual  external/ internal 
option  led  to  the  conclusion  that  both  in  construction  machinery  and  equip¬ 
ment  and  the  commodity  group  of  synthetic  fibers,  the  extent  of  domestic 
demand  and  potential  hard  currency  earning  would  most  likely  recommend 
an  attempt  to  test  foreign  markets  in  these  areas. 
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New  Initiatives  to  Solve  Problems  Related  to  Trade  Competitiveness 


Major  disadvantages  in  Soviet  competition  for  world  markets  are  a 
result  of  the  behavioral  and  institutional  characteristics  of  the  Soviet 
economy.  While  significant  reforms  of  the  Soviet  economic  system  have 
been  initiated  in  the  past,  they  have  not  dealt  successfully  with  major 
impediments  to  efficiency  and  responsiveness  to  the  needs  of  the  users 
of  the  production.  The  round  of  economic  reforms  initiated  in  1965  had 
considerably  less  impact  than  first  anticipated  by  Western  observers  of 
the  Soviet  economy.  The  implication  of  recent  reforms  creating  industrial 
associations  is  still  uncertain,  but  it  is  not  anticipated  that  the 
characteristics  adversely  affecting  Soviet  trade  competitiveness  will  be 
altered  to  any  signf leant  extent. 

Although  overall  reform  of  the  economic  system  is  not  likely  to  be 
accomplished  in  favor  of  Soviet  trade  competitiveness,  the  Soviets  have 
given  strong  indications  that  new  initiatives  are  under  consideration  in 
specific  areas  related  to  foreign  economic  interaction.  While  the  specific 
initiatives  now  under  consideration  may  or  may  not  have  broad  impact  on 
Soviet  success  in  penetrating  foreign  markets,  the  willingness  to  consider 
altering  institutions  and  mechanisms  to  meet  the  requirements  of  trade 
competitiveness  is  significant.  New  external  forms  of  interaction  with 
foreign  economies  are  also  being  developed.  The  expanded  use  of  joint 
ventures  with  Western  firms  is  actively  being  explored.  Soviet  leaders 
also  have  under  consideration  proposals  from  U.S.  firms  to  establish  joint 
venture  operations  on  Soviet  territory  in  which  the  Western  partner  would 
share  management  functions  as  well  as  profits. 

4.  Major  Uncertainties  in  Assessing  the  Ability  to  Compete 

The  major  uncertainties  in  assessing  the  ability  of  the  Soviet 
Union  to  meet  the  competitive  requirements  of  the  world  market  involve  both 
political  developments  and  economic  conditions  in  the  West  and  high-level 
political  decisionmaking  and  the  timing  of  those  decisions  in  the  Soviet 
Union. 
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The  likelihood  that  the  Soviet  Union  would  follow  the  path  observed 
for  most  industrialized  nations,  that  is,  increasing  Interrelatedness  with 
other  developed  countries,  will  depend  on  a  reasonable  normalization  over 
time  of  political  relations  between  the  Soviet  Union  and  the  Industrialized 
West. 


Another  external  consideration  is  the  economic  stability  of  the 
West.  If  the  relevant  time  frame  is  marked  by  rapid  and  extreme  fluctuations 
in  the  Western  economies,  the  increased  role  of  the  Soviet  Union  in  inter¬ 
national  markets  would  be  in  doubt.  Soviet  leaders  seek  to  insulate  the 
Soviet  economy  from  the  wide  fluctuations  in  the  world  economy.  The  leaders 
would  be  very  reluctant  to  increase  the  role  of  foreign  trade  given  condi¬ 
tions  of  extreme  economic  instability  in  the  West. 

The  internal  uncertainties  concern  political  decisionmaking  in 
the  Soviet  Union  and  the  decisionmakers  themselves.  The  current  policy  of 
detente  with  the  West  is  strongly  associated  with  General  Secretary  L.  I. 
Brezhnev.  Thus,  the  potential  competition  for  world  markets  offered  by 
the  Soviet  Union  is  tied  to  the  question  of  leadership  succession. 

Apart  from  the  normalization  of  foreign  economic  relations,  Soviet 
trade  competitiveness  will  depend  as  well  on  government  policies  at  many 
levels  relative  to  the  role  of  foreign  trade  being  properly  orchestrated. 
These  policies  will  concern  a  wide  range  of  economic  activity:  resource 
allocation,  incentive  mechanisms,  the  organization  of  foreign  trade, 
appropriate  hard  currency  strategies  and  the  establishment  of  long-term 
relationships  with  Western  firms  in  order  to  achieve  self-sustaining  tech¬ 
nological  change  as  well  as  develop  other  management  techniques  involving 
quality  control  and  product  support  services.  These  government  policies, 
while  they  may  not  be  in  evidence  to  Western  observers  until  the  latter 
part  of  the  1975-85  time  frame,  must  be  instituted  earlier  in  the  period 
in  order  to  tool  up  for  a  significant  market  penetration  effort  in  the 
1980s. 
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E.  Findings  and  Conclusions 


The  research  effort  provided  insights  which  may  be  summarized  in  three 
areas  of  concern:  general  implications  for  Soviet  foreign  trade  patterns; 
specific  implications  for  Soviet  trade  competitiveness;  and  preliminary 
policy  implications. 

General  implications  of  the  research  for  future  Soviet  patterns  of 
foreign  trade  include: 


•  Expanded  economic  relations  with  the  West  need  not  involve 
true  interdependence,  which  may  be  undesirable  in  the  view  of 
Soviet  leaders,  but  rather  interrelatedness,  more  attractive 
to  the  leadership  and  a  means  by  which  they  could  operate  on 
the  margin  to  improve  Soviet  economic  performance. 

•  Trade  between  Western  industrialized  nations  has  involved,  in 
the  pre-World  War  I  and  post-World  War  II  periods,  increased 
intraindustrial  specialization  rather  than  the  pattern  described 
by  classical  Ricardian  theory.  The  foreign  trade  of  the  USSR 
with  the  West,  if  it  also  followed  this  pattern,  could  expand 
significantly  without  a  radical  restructuring  of  the  Soviet 
economy . 

•  Political  and  economic  stability  in  the  West  is  most  important 
to  the  USSR,  which  needs  to  develop  stable  trading  patterns  for 
planning  exports  and  imports  and  hard  currency  for  its  develop¬ 
ment  strategy. 

•  The  importance  to  the  USSR  of  engaging  in  cooperative  ventures 
with  Western  firms  is  significantly  enhanced  by  the  help  this 
would  provide  in  maintaining  the  currency  of  technology  and 
penetrating  world  markets. 


The  research  provided,  as  well,  the  following  specific  implications 
for  Soviet  trade  competitiveness: 


•  The  role  of  foreign  trade  in  the  Soviet  development  strategy 
is  changing. 

•  Due  to  the  interaction  of  domestic  economic  pressures  and  the 
changing  role  of  foreign  trade,  the  USSR  will  seek,  to  a  greater 
extent  than  has  previously  been  noted,  to  compete  in  world  markets. 
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•  The  Soviets  have  a  need,  but  not  an  unavoidable  requirement,  to 
import  from  the  West. 

•  The  USSR  cannot  compete  simultaneously  across  a  broad  range  of 
advanced  technology  product  lines.  Moreover,  it  cannot  be 
predicted  with  any  certainty  which  lines  might  be  selected. 

•  It  is  important  to  understand,  therefore,  the  logic  of  what 

may  be  the  Soviet  strategy  for  the  penetration  of  world  markets. 

•  The  survey  effort  proved  critical  in  defining  the  areas  in 
which  competition  from  the  USSR  might  be  expected  in  the  future. 

•  While  only  a  small  number  of  case  studies  could  be  performed, 
problems  applicable  over  a  wide  range  of  product  lines  were 
addressed,  due  to  the  representativeness  of  the  specific  studies. 

•  The  potential  competition  that  U.S.  commercial  interests  might 
expect  from  the  USSR  in  a  particular  product  area  may  be  negli¬ 
gible,  but  the  national  security  impact  of  technology  transfer  in 
that  same  area  may  be  serious — a  prime  example  would  be  the 
semiconductor  area. 


While  not  a  major  focus  of  the  study,  several  policy  implications  were 
suggested  by  the  research  findings: 


•  It  is  apparent  from  the  analysis  that  price  considerations  will 
play  an  important  role  in  the  expansion  of  East-West  trade,  not 
only  in  regard  to  protection  from  dumping,  but  also  as  price 
relates  to  fair  trade  practices  in  the  day-to-day  conduct  of 
international  competition. 

•  There  is  a  vital  need  for  increased  information  flows,  both 
government-to-government  and  internal  to  the  U.S.,  etween 
government  and  the  private  sector  both  as  inputs  to  the 
formation  of  U.S.  policy  in  the  area  of  East-West  trade  and 
to  enable  U.S.  firms  to  make  normal  business  calculations 
necessary  for  decisionmaking. 

•  Although  the  pricing  of  technology  is  a  complex  issue  even 

in  a  Western  setting  where  there  has  been  considerable  experience 
with  technology  transfer  in  a  competitive  environment,  it  is 
evident  that  some  emphasis  must  be  placed  by  both  the  public 
and  private  sectors  on  augmenting  the  ability  to  price  properly 
technology  sold  to  the  USSR,  given  the  asymmetries  Inherent 
in  the  interface  of  the  two  different  economic  systems. 


II  INTRODUCTION 


A.  Objective 


The  objective  of  this  study  is  twofold: 

1.  To  identify  and  analyze  the  various  factors  which  bear  on  the 
ability  of  the  Soviet  Union  to  compete  with  U.S.  firms  in  world  markets 
as  a  result  of  Soviet  acquisition  of  advanced  U.S.  technology,  and 

2.  To  identify  the  areas  In  which  this  impact  would  most  likely 
occur  in  the  time  frame  1975-85. 


B.  Nature  of  the  Problem 

The  "Basic  Principles  of  Relations  Between  the  United  States  of 
America  and  the  Union  of  Soviet  Socialist  Republics,"  signed  29  May  1972, 
states : 


The  USA  and  the  USSR  regard  commercial  and  economic 
ties  as  an  important  and  necessary  element  in  the 
strengthening  of  their  bilateral  relations  and  thus 
will  actively  promote  the  growth  of  such  ties.  They 
will  facilitate  cooperation  between  the  relevant 
organizations  and  enterprises  of  the  two  countries 
and  the  conclusion  of  appropriate  agreements  and  con¬ 
tracts,  including  long-term  ones.1 


Thus,  the  U.S.  and  USSR  have  agreed  that,  despite  ideological  dif¬ 
ferences,  normalization  of  relations  involves  the  appropriate  expansion 


1  "Basic  Principles  of  Relations  Between  the  United  States  of  America 
and  the  Union  of  Soviet  Socialist  Republics,"  29  May  1972,  Weekly 
Compilation  of  Presidential  Documents,  p.  943,  (5  June  1972JT 
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of  economic  ties  between  the  two  nations.  This  expansion  must  be  guided 
on  the  U.S.  side,  however,  b'/  policy  which  reflects  a  consideration  of  a 
wide  range  of  issues  areas,  including  systemic  economic  differences  and 
national  security  concerns.  The  formulation  and  execution  of  such  policy 
will  ensure  the  development  of  U.S. -USSR  economic  relations  on  a  mutually 
advantageous  basis. 


Systemic  differences  include  the  role  that  foreign  economic  relations 
play  in  the  Soviet  economy  and  Soviet  state  monopoly  of  foreign  trade. 
While  there  have  been  some  indications  that  the  traditional  foreign  trade 
strategy  is  being  reappraised,  if  the  short  term  gap-filling  nature  of 
Soviet  trade  predominates,  the  potential  for  long-term  U.S. -USSR  economic 
relations  would  be  somewhat  limited.  The  mutually  advantageous  character 
of  U.S. -USSR  economic  relations,  moreover,  is  mitigated  by  asymmetries 
inherent  in  the  interface  of  centrally-planned  and  market-oriented  econ¬ 
omies.  Some  of  the  issues  in  this  set  of  concerns  include; 

•  Will  the  disadvantages  associated  with  individual  U.S. 
firms  having  to  deal  with  Soviet  state  trading  monopolies 
necessitate  new  U.S.  institutional  initiatives  to  facili¬ 
tate  expanded  relations? 

•  How  are  U.S.  firms  to  obtain  the  sort  of  commercial 
information  necessary  to  make  intelligent  business 
calculations  in  U.S. -USSR  economic  relations? 

•  Can  the  contractual  terms  required  by  central  planners 
in  order  to  meet  annual,  mid-term,  and  long-range  dev¬ 
elopment  plans  be  reconciled  with  exigencies  faced  by  U.S. 
firms  in  the  world  market? 

•  Is  the  role  of  foreign  trade  in  the  Soviet  economy 
changing;  l.e.,  are  economic  relations  limited  to 
periodic  spurts  of  Soviet  purchasing  in  response  to 
lagging  technology,  poor  harvests,  or  other  economic 
bottlenecks? 


National  security  concerns,  as  well,  arise  in  the  expansion  of  U.S.- 
USSR  trade  and  technology  exchange.  The  following  are  some  of  the  issues 
relevant  to  the  consequences  of  commercial  relations  with  the  USSR  for 
U.S.  national  security; 

•  To  what  extent  do  expanded  U.S. -USSR  economic  relations — 
trade,  technology  transfer,  and  investment — provide 
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strategic  assistance  to  the  Soviet  Infrastructure,  l.e., 
contribute  Indirectly  to  a  sustained  military  buildup? 

•  What  is  the  likelihood  of  direct  application  of  techno¬ 
logy  acquired  from  the  U.S.  to  military  capabilities? 

•  Is  the  spillover  to  the  defense  sector  of  technological 
capabilities  acquired  from  the  U.S.  for  civilian  purposes 
likely  to  be  a  significant  contribution  to  the  Soviet 
military  effort? 


Apart  from  the  national  security  concerns,  and  related  to  the  prob¬ 
lems  inherent  in  the  interface  of  fundamentally  different  economic  sys¬ 
tems,  there  are  numerous  issues  which  concern  the  role  of  U.S. -USSR 
economic  relations  in  the  overall  foreign  economic  strategy  of  the  U.S. 
In  the  formulation  of  the  commercial  and  institutional  framework  for 
expanded  U.S. -USSR  economic  relations,  such  issues  as  these  must  be 
addressed : 

•  In  engaging  in  trade  and  technology  exchange  with  the 
Soviet  Union,  is  the  United  States  helping  to  establish 
a  Soviet  potential  to  affect  the  U.S.  position  in  the 
world  market  adversely? 

•  Could  the  Soviet  Union  achieve  its  economic  aims  in 
expanded  economic  relations  with  the  West,  to  a  signifi¬ 
cant  degree,  solely  via  trade  and  technology  exchange 
with  Western  Europe  and  Japan? 

•  Will  the  expansion  of  economic  relations  with  the  USSR 
provide  an  opportunity  to  obtain  new  markets  for  U.S. 
goods  in  Eastern  Europe? 

•  Can  the  USSR  be  regarded  as  a  reliable  source  of  supply 
for  industrial  raw  materials  and  as  a  consistent  customer 
for  U.S.  industry? 

•  To  what  extent  do  expanded  U.S. -USSR  economic  relations 
depend  on  the  extension  of  credit,  particularly  at  other 
than  commercial  terms? 


This  study  addresses  only  one  aspect  of  these  issues.  It  is  not 
intended  as  a  net  assessment  of  the  advisability  of  expanding  U.S. -USSR 
economic  relations,  but,  rather,  as  an  input  to  such  an  overall  assess¬ 
ment.  The  focus  of  the  study  is  the  potential  impact  on  U.S.  commercial 


interests  of  the  transfer  of  advanced  technology  to  the  Soviet  Union, 
within  the  1975-85  time  frame. 

C.  Approach 

Four  tasks  comprise  the  research  approach; 

1.  Assess  the  purpose  and  effectiveness  of  the  Soviet  importation 
of  foreign  technology  and  thus  the  ability  and  commitment  of  the  USSR  to 
compete  in  world  markets.  (Chapter  III.) 

2.  Identify  current  and  prospective  areas  of  technology  transfer, 

U. S.-USSR.  (Chapter  IV.) 

3.  Examine  via  case  studies  the  likelihood  of  world  market  penetra¬ 
tion  by  the  USSR  in  four  specific  areas  in  the  1975-85  time  frame.  (Chapter 

V. ) 


4.  Synthesize  overall  conclusions  on  the  prospects  for  Soviet  eco¬ 
nomic  competition  with  the  U.S.  using  acquired  U.S.  technology.  (Chapter  VI.) 


Ill  ECONOMIC  FACTORS  AFFECTING  SOVIET 
TRADE  COMPETITIVENESS 


A.  Introduction 

The  issue  of  potential  Soviet  trade  competitiveness  must  be  viewed  in 
the  context  of  the  institutional  framework  and  behavioral  characteristics 
of  the  Soviet  economy  which  support  and  circumscribe  Soviet  foreign  trade 
activity.  It  must  also  be  viewed  with  regard  to  the  attitude  of  Soviet 
leaders  toward  foreign  economic  relations,  especially  such  relations  with 
the  advanced  industrial  nations  of  the  West.  It  will  be  shown  that  the 
nature  of  economic  relations  with  the  West  and  in  turn  the  role  accorded 
foreign  economic  relations  in  the  Soviet  national  economic  strategy  will 
profoundly  .affect  Soviet  efforts  and  ability  to  achieve  competitive  posi¬ 
tions  in  world  markets. 

This  chapter  is  devoted  to  a  discussion  of  these  matters.  It  begins 
with  a  consideration  of  the  impact  of  recent  and  prospective  Soviet  economic 
performance  on  the  attitude  of  Soviet  leaders  toward  foreign  economic  re¬ 
lations.  It  then  examines  the  broad  historical  background  of  Russian  in¬ 
volvement  in  the  international  economy,  particularly  in  regard  to  technology 
transfer,  and  it  develops  two  alternative  scenarios  to  analyze  future  Soviet 
policy  toward  the  international  economy.  It  concludes  with  a  discussion 
of  the  effects  of  Soviet  economic  institutional  and  behavioral  character¬ 
istics  on  the  potential  ability  of  the  Soviet  Union  to  be  internationally 
competitive. 

B.  Economic  Growth:  Recent  Record  and  Future  Prospects 

One  of  the  basic  factors  affecting  the  attitude  of  Soviet  leaders 
toward  the  expansion  of  economic  relations  with  the  West  has  been  the 
postwar  record  of  growth  of  Soviet  production  and  productivity*  dad 
its  futuare  -prospects . 
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If  the  postwar  period  is  divided  into  three  subperiods — 1950-58, 

1959-67,  and  1967-74 — a  relationship  of  great  significance  can  be 
observed.  First  of  all,  the  rate  of  growth  of  Soviet  national  product  has 
been  decreasing.  This  is  true  both  in  Western  calculations  on  the  Soviet 
economy  and  in  official  Soviet  data.  According  to  certain  Western  calcula¬ 
tions,  the  rate  of  growth  in  the  first  subperiod  was  6.4  percent  per  year; 
in  the  second,  5.3  percent;  and  in  the  third,  roughly  4.5  percent.1  Official 
Soviet  data  show  higher  rates,  but  also  a  downward  trend:  10.9  percent, 

7.2  percent,  6.8  percent.2 

Secondly,  while  the  rates  of  growth  of  output  were  declining,  the 
rates  of  growth  of  labor  and  capital  inputs  into  the  economy  have  remained 
relatively  stable  over  the  entire  1950-74  period.  Thus,  what  has  been 
occurring  is  an  erosion -of  the  rate- of  growth  of  factor  productivity. 

When  a  statistical  comparison  is  made  between  the  Western  calculations  of 
the  rates  of  growth  of  output  and  the  rates  of  growth  of  combined  labor 
and  capital  inputs,  it  is  seen  that  the  rate  of  growth  of  total  factor 
productivity  in  the  Soviet  Union  has  persistently  decreased:  from  1.7  percent 
per  year  in  the  period  1950-58,  to  0.7  percent  in  1958-67,  to  0.2  percent 

3 

in  the  period  1967-74.  Thus,  during  the  most  recent  period,  output  has 
barely  grown  more  rapidly  than  inputs. 

In  developed  industrial  economies,  the  growth  of  factor  productivity  is 
an  important  source  of  economic  growth.  Its  decline  in  the  Soviet  economy 


1  Data  are  derived  from  Stanley  H.  Cohn,  "General  Growth  Performance  of 
the  Soviet  Economy,"  in  Joint  Economic  Committee,  U.S.  Congress,  Economic 
Performance  and  the  Military  Burden  in  the  Soviet  Union,  p.  17  (G.P.O., 
Washington,  D.C.,  1970);  Abram  Bergson,  "Toward  a  New  Growth  Model," 
Problems  of  Communism,  pp.  1-9  (March-April  1973);  articles  by  John  Hardt 
and  Murray  Feshbach  in  Joint  Economic  Committee,  U.S.  Congress,  Soviet 
Economic  Prospects  for  the  Seventies,  pp.  ix,  520-521  (G.P.O.,  Washington, 
D.C.,  1973);  C.I.A. ,  Handbook  of  Economic  Statistics,  1975.  Washington, 
D.C.,  1975,  p.  46. 

2  Harodnoye  khosyaystvo  BftSa  v  1972  tt.  p.  531  (Narkhoz  1972)  and  p.  603 
fNarkhor  1973).  The  third  period  is  1967-73. 

3  Same  sources  as  footnote  #  1  above.  Total  factor  productivity  is  calcu¬ 
lated  on  the  basis  of  a  Cobb-Douglas  production  function  with  labor  and 
capital  exponents  of  .6  and  .4. 
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has,  therefore,  become  a  matter  of  grave  concern  to  Soviet  leaders.  It 
can  be  seen  as  an  erosion  of  the  effectiveness  of  the  Soviet  growth  model, 
which — in  somewhat  oversimplified  form — has  called  for  Soviet  authorities 
to  concentrate  on  the  maintenance  of  a  steady  growth  in  the  supply  of  inputs 
into  the  economy  with  the  expectation  that  this  will  lead  to  a  more  than 
proportional  increase  in  output. 

Furthermore,  the  decline  in  factor  productivity  casts  its  shadow 
ahead.  This  can  be  seen  in  data  drawn  from  a  long-term  projection  of  the 
first  generation  SRI/WEFA  (Wharton  Econometric  Forecasting  Associates) 

Soviet  Econometric  Model  (SOVMOD  I) .  While  this  projection  is  not  a 
"forecast",  but  is  a  tracing  of  the  path  the  economy  would  follow  if  Soviet 
decisionmakers  continued  to  behave  in  the  future  as  they  have  in  the  past, 
it  does  shed  light  on  future  problem  areas  and  possible  future  Soviet 
policies.  (See  Table  III-l.) 

The  summary  growth  data  for  such  aggregates  as  GNP  and  industrial 
output  show  rates  of  growth  through  the  70s  similar  to  the  previous  period 
(GNP:  4.7;  Industry:  5.4)  with  a  slight  falling  off  in  the  1980s  (GNP: 

4.3;  Industry:  4.3),  while  agriculture  (under  the  assumption  of  average 
weather  each  year)  and  transport  and  communications  show  a  slight  increase 
in  rates  of  growth  from  the  70s  to  the  80s  (Agriculture:  1.8  to  2.8; 
Transport  and  Communications:  7.6  to  7.8).  In  regard  to  end-use  of 
national  product,  consumption  is  seen  to  drop  in  the  80s  compared  with  the 
70s,  and  for  the  entire  period  to  be  at  a  rate  (2.2)  substantially  below 
that  of  GNP,  while  investment,  as  a  direct  result  of  exogenous  assumption, 
is  projected  to  grow  at  a  steady  high  rate  (7.2  percent  per  year). 

Several  key  long-term  problem  areas  for  the  Soviet  economy 
through  the  next  15  years  emerge  from  the  SOVMOD  I  projection.  These 
include:  (1)  the  role  of  consumption,  (2)  the  share  of  investment  in  GNP, 

(3)  employment  and  demographic  issues  and  (4)  factor  productivity. 
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Table  III-l 


I, 


II. 


III. 


Projected  Average  Annual  Rates  of  Growth  in  the  Soviet  Economy 

1973  -  1990 

(in  %) 


Aggregate  Output 

GNP 

1973-1980 

4.7 

1980-1990 

4.3 

1973-1990 

4.5 

Sectors  of  Origin 

Industry 

5.4 

4.3 

4.7 

Agriculture 

1.8 

2.8 

2.4 

Transport  6  Communications 

7.6 

7.8 

7.7 

End-Use 

Consumption 

3.2 

1.5 

2.2 

Investment 

7.3 

7.2 

7.2 

Source:  Long-Term  Projections,  SRI/WEFA  Soviet  Econometric  Model 
( SOVMOD  I). 
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1. 


Role  and  Nature  of  Consumption 


In  this  long-term  simulation  of  SOVMOD  I,  consumption  is  specified 
as  a  residual  end-use  of  GNP.  As  a  result  of  this  specification,  the  rela¬ 
tively  low  projected  rate  of  growth  of  consumption,  especially  in  the  1980s, 
stands  out  starkly.  In  the  1970s,  consumption  is  expected  to  grow  at  more 
than  3  percent  per  year.  But  its  rate  of  growth  is  projected  to  decrease 
in  the  1980s  to  1.5  percent  per  year.  This  leads  to  a  remarkable  drop  of 
the  share  of  consumption  in  GNP  from  a  rather  low,  but  still  respectable, 

57  percent  in  1973  to  an  extraordinarily  low  39  percent  in  1990  (all 
measured  in  constant  1970  rubles) . 

Given  the  increasing  importance  being  accorded  consumption  in  the 
Soviet  Union,  such  a  low  share  of  consumption  in  GNP  would  be  politically  un¬ 
tenable.  It  is  sometimes  argued  that  in  view  of  their  long  history  of  living 
under  harsh  centralized  control,  both  before  and  after  the  Russian  Revolu¬ 
tion,  the  Soviet  people  are  conditioned  to  sacrifice,  particularly  if  the 
spectre  of  an  external  enemy  is  raised.  Thus,  it  follows  that  the  Russian 
leaders  would  be  able  to  sustain  politically  a  significant  decrease  in  the 
rate  of  consumption  in  the  future  if  they  deem  it  necessary  to  do  so.  This 
analysis,  however,  supports  the  view  that  the  "propensity  to  sacrifice"  on 
the  part  of  the  Russian  people  may  be  diminishing.  This  is  primarily  be¬ 
cause  the  relatively  small,  but  growing,  elite  of  party  leaders,  economic 
managers  and  skilled  workers,  after  more  than  half  a  century  of  communism, 
must  be  rewarded  by  the  system  they  lead  and  serve.  Second,  the  demonstration 
effect,  through  modern  communications  media  and  travel  (in  and  out),  has 
brought  to  Soviet  citizens,  particularly  those  in  urban  areas,  knowledge 
of  superior  consumption  standards  elsewhere  in  the  world,  not  only  in  the 
West  but  also  in  most  of  the  socialist  countries  of  Eastern  Europe.  Dete¬ 
rioration  of  the  relative  growth  and  position  of  consumption  in  the  1980s 
would  present  the  Soviet  leaders  with  difficult  policy  decisions  which  they 
would  not  be  able  to  avoid. 
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Several  other  problems  related  to  consumption  warrant  attention. 
One  Is  the  growing  ratio  of  household  money  Income  to  consumer  expenditures. 
By  the  end  of  the  1980s,  the  annual  money  Income  Is  projected  to  be  more 
than  30  percent  greater  than  the  flow  of  consumer  expenditures.  This  re¬ 
presents  serious  dangers  in  regard  to  the  possible  erosion  of  the  Incentive 
to  work  for  further  money  income,  and  the  destabilizing  effects  of  an 
overhang  of  potentially  "hot  money"  in  household  savings.  The  various  pos¬ 
sible  approaches  to  the  problem — increased  prices  and  taxes,  imports  of 
consumer  goods,  reallocation  of  resources  away  from  defense  and  investment 
to  consumption— all  present  political  problems  of  one  sort  or  another  to 
the  Soviet  leaders. 

Another  problem  is  related  to  the  rather  substantial  production 
of  consumer  goods,  mostly  consumer  durables,  in  defense  industry  factories. 
The  design  of  these  factories  and  the  interests  of  their  managers  are 
directed  toward  their  military  output  rather  than  their  consumer  output. 
This  leads  to  low— efficiency,  high- resource-cost  consumer  goods  production 
in  these  otherwise,  relatively  speaking,  efficient  defense  plants. 

2.  Share  of  Investment  in  GNP 


In  constructing  the  long-run  simulation  of  the  Soviet  model, 
investment  (sectoral  and  total)  was  derived  through  a  set  of  behavioral 
equations  in  which  exogenous  planned  financing  plays  a  major,  though  not 
totally  determining,  role.  As  indicated  above,  total  output  (GNP)  is 
expected  to  grow  at  a  substantially  lower  rate  than  investment,  which  leads 
to  a  steady  climb  in  the  Investment  share  of  GNP.  By  1990  the  investment 
share  reaches  the  astronomical  level  of  52  percent,  surpassing  the  39  per¬ 
cent  consumption  share  (even  the  share  of  new  fixed  Investment  alone  (42 
percent)  surpasses  the  share  of  consumption) . 

Clearly  what  is  involved  in  the  rising  investment  share  is  a  fall 
in  the  capital  productivity.  This  fall  averages  3  percent  per  year,  with 
capital  productivity  decreasing  by  more  than  40  percent  from  1973  to  1990. 
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The  decrease  in  capital  productivity  is  uneven  across  productive  sectors: 
agriculture,  66  percent;  construction,  50  percent;  industry,  46  percent; 
goods,  services,  trade,  33  percent;  and  transport  and  communications,  25 
percent. 


The  particular  problem  of  productivity  in  agriculture  is  evident 
here.  Soviet  authorities  throughout  this  period  are  seen  to  commit  a 
substantial  20  to  21  percent  of  new  fixed  investment  to  agriculture. 

Investment  in  agriculture  grows  at  11  percent  per  year,  and  employment  in 
agriculture  falls  very  little — only  4  percent  over  the  entire  period  (0.2 
percent  per  year) — and  yet  projected  agricultural  output,  even  under  our 
assumption  of  steady  average  weather,  continues  to  grow  sluggishly. 

Our  calculations  show  investment  in  the  transport  and  communica¬ 
tions  sector  growing  at  over  10  percent  per  year.  Associated  with  its 
relatively  low  drop  in  capital  productivity,  the  output  of  this  sector  is 
seen  to  grow  7.7  percent  per  year,  substantially  higher  than  the  rate  of 
growth  of  GNP,  leading  to  a  rise  of  its  share  of  GNP  from  10  percent  in  1973 
to  17  percent  in  1990.  Since  in  the  Soviet  economy,  transport  and  communica¬ 
tions  perform  primarily  production  services,  however,  their  increasing  share 
in  GNP  is  a  sign  of  decreasing  productivity  in  the  use  by  the  rest  of  the 
economy  of  the  services  of  transport  and  communications. 

3.  Employment  and  Demographic  Issues 

According  to  U.S.  Bureau  of  Census  estimates,  the  Soviet  population 
will  grow  at  a  fairly  steady  rate  through  the  1 973-90  period,  but  the  growth 
of  the  able-bodied  population  (men:  16-59;  women:  16-54)  will  drop  pre¬ 
cipitously  in  the  1980s.  The  long-term  econometric  model  projection  indicates 
an  increase  of  employment  consistently  above  the  growth  of  total  and  able- 
bodied  population.  As  a  consequence,  employment  steadily  increases  rela¬ 
tive  to  population.  In  fact,  the  model  projection  indicates  that  in  1990, 
the  number  of  people  that  will  be  employed  in  the  Soviet  economy  will  exceed 
the  able-bodied  population  as  currently  defined.  Given  the  desire  to  maintain 


high  rates  of  growth  of  output,  the  pressure  in  the  Soviet  Union  to  augment 
Its  sources  of  labor  will  intensify.  Possible  sources  of  additional  labor 
are  the  Increased  employment  of  pensioners,  the  employment  of  foreign  labor, 
and/or  the  possible  shift  of  manpower  from  military  to  civilian  employment. 

The  focus  of  interest  with  respect  to  the  labor  shortage  issue 
is  usually  the  industrial  and  other  nonagricultural  sectors.  In  these 
terms,  the  agricultural  sector  is  a  potential  source  of  additional  labor. 

The  model  projection  does  not  indicate  any  dramatic  release  of  labor  from 
the  agricultural  sector;  indeed,  there  is  hardly  any  drop  at  all  shown  in 
agricultural  employment  from  1973  to  1990.  If  such  a  drop  were  to  be 
forced,  without  a  significant  improvement  in  agricultural  technology,  agri¬ 
cultural  output  would  suffer.  As  has  already  been  shown,  the  model,  even 
with  high  agricultural  investment,  projects  a  low  rate  of  growth  of  agri¬ 
cultural  output. 

The  degree  of  "labor  shortage"  is  affected,  of  course,  by  what  is 
happening  to  labor  productivity.  In  this  regard,  the  projection  is  not 
reassuring  to  Soviet  leaders.  Over  the  period  1973-90,  labor  productivity 
in  the  entire  economy  is  projected  to  grow  at  a  rate  of  2.4  percent  per 
year,  and  in  the  industrial  sector  at  only  2.0  percent  per  year.  And  this 
is  despite  the  very  rapid  relative  rise  in  capital  stock  reflected  in  rates 
of  growth  of  capital  per  worker  of  5.6  percent  per  year  in  the  overall 
economy  and  5.8  percent  per  year  in  industry. 

4.  Factor  Productivity 

These  last  comments  suggest  that  the  long-term  model  projection 
does  not  envision  a  substantial  increase  in  Soviet  total  factor  productivity 
in  the  next  decade  and  a  half.  Indeed  that  is  correct.  The  model  projects 
practically  no  growth  In  combined  labor  and  capital  productivity  in  the 
overall  economy  (0.2  percent  per  year).  In  industry  the  projection  actually 
indicates  a  decrease  in  factor  productivity  (i.e.,  inputs  growing  more 
rapidly  than  outputs):  -0.2  percent  per  year  in  1973-80,  and  -0.7  percent 
per  year  in  1980-90. 
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5. 


Conclusions 


The  conclusion  from  these  projected  problems  is  rather  clear. 
Soviet  leaders  must  feel  a  strong  pressure  to  improve  the  level  of  pro¬ 
ductivity  in  the  economy.  One  of  the  major  ways  of  accomplishing  this  is 
through  rapid  technological  progress.  A  central  aim  of  the  economic  reforms 
introduced  in  1965  was  to  encourage  the  growth  of  technology.  The  results 
of  the  reform,  however,  have,  so  far,  been  disappointing.  Some,  within  the 
Soviet  Union  and  outside  in  the  West,  argue  that  the  reforms  did  not  go 
far  enough,  and  that  for  the  reform  to  be  effective  a  significant  increase 
in  the  degree  of  economic  decentralization  is  required.  Apparently, 
the  Soviet  leaders  feel  that  such  radical  reform  would  involve  economic 
and  political  risks  which  they  are  reluctant  to  assume.  Instead,  they  ap¬ 
pear  to  be  placing  major  reliance  on  a  program  of  importation  of  advanced 
technology  and  capital  equipment  from  the  developed  industrial  nations. 

The  Soviets  have  benefited  from  imported  technology  in  the  past, 
and  stand  to  do  so  in  the  future.  While  a  quantification  of  the  gain  from 
technology  transfer  is  difficult  to  acquire,  in  SOVMOD  I  an  approach  to 
such  quantification  was  developed  through  the  disaggregation  of  capital 
stock  in  production  equations  into  domestically  produced  capital  and 
capital  imported  from  abroad.  Imported  capital  was  shown  to  be  more  pro¬ 
ductive  than  domestic  capital  and  the  difference  was  statistically  signifi¬ 
cant.  In  one  of  the  long-term  scenarios  run  with  SOVMOD  I,  the  effects  of 
continued  high  Soviet  hard  currency  earnings  from  increased  oil  and  gold 
prices  were  measured  through  the  period  1973  to  1990.  The  model's  foreign 
trade  equations  generate  increased  machinery  imports  (among  other  things) 
from  the  hard  currency  earnings,  and  the  foreign  machinery  is  then  allocated 
to  producing  sectors.  The  superior  productivity  of  imported  machinery 
raised  the  rate  of  growth  of  industrial  output,  over  the  1973-90  period, 
by  almost  10  percent  per  year  (from  4.7  percent  per  year  to  5.1  percent). 
Though  this  was  designed  as  a  measure  of  the  effect  of  high  oil  and  gold 
prices,  it  does  indicate  the  potential  quantitative  significance  of  imported 
advanced  technology,  and  the  reason  that  Soviet  leaders  are  so  anxious  to 
acquire  it. 


C.  Role  of  Foreign  Trade 


To  proceed  with  the  development  of  an  assessment  of  potential  Soviet 
competitiveness  in  foreign  markets  resulting  from  technology  transfer ,  It 
is  necessary  to  have  some  conception  of  the  role  that  International  econo¬ 
mic  relations  will  play  in  the  overall  Soviet  economic  strategy.  An  his¬ 
torical  overview  illustrates  the  past  record.  Two  major  alternative 
conceptions  or  scenarios  are  then  used  to  analyze  future  Soviet  policy  re¬ 
garding  integration  with  the  international  economy. 

1.  Historical  Overview 


The  transfer  of  advanced  foreign  technology  into  Russia  on  a 
massive  scale  actually  occurred  as  early  as  the  beginning  of  the  18th  cen¬ 
tury,  during  the  reign  of  Peter  the  Great.  Peter  brought  in  not  only 
foreign  technology,  but  foreign  technologists  by  the  thousands,  and  built 
an  economic  base  for  the  support  of  his  military,  foreign  policy  ambitions. 

Within  the  past  hundred  years  there  have  been  two  major  periods 
of  concentrated  effort  in  Russia  to  acquire  advanced  foreign  technology. 

The  first  of  these  was  connected  with  the  industrialization  spurt  in  the 
1890b.  It  was  led,  against  the  opposition  of  many  among  the  Russian  nobil¬ 
ity,  by  the  Russian  minister  of  finance,  Count  Witte,  whose  policy  was-  to 
encourage  foreign  investment  in  Russia.  Foreign  capital,  especially  French 
and  Belgian,  accounted  for  almost  50  percent  of  all  new  capital  invested  in 
Russia  during  the  industrialization  drive  of  the  1890s.  In  1900,  foreign 
companies  owned  more  than  70  percent  of  the  capital  in  mining,  metallurgy 
and  machinebuilding  in  Russia. 

As  a  result  of  this  foreign  Investment,  not  only  was  the  capital 
stock  of  Russia  greatly  expanded,  but  also  foreign  technology  was  brought 
into  Russia,  both  in  the  form  of  advanced  capital  equipment  itself  and  in 
the  form  of  human  capital.  Foreign  technologists,  experienced  businessmen, 
managers  and  engineers  came  to  Russia  as  foreign  companies  were  set  up 
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within  Russia.  Direct  foreign  investment  was  thus  responsible  for  the 
|  implantation  of  advanced  techniques  in  several  lcey  industries.  New  tech¬ 

nology  was  often  incorporated  with  little  or  no  adaptation.  For  example, 
the  steel  mills  built  in  southern  Russia  after  the  mid-1880s  were  of  the 
same  technological  level  and  size  as  those  being  built  in  Western  Europe. 

And,  in  this  period,  with  the  continuing  participation  of  foreigners  in 
management,  these  steel  mills  kept  up  with  West  European  progress  and  re¬ 
mained  in  the  mainstream  of  world  progress  in  steel  making.  Moreover,  the 
foreign  firms  competed  with  Russian  firms  inside  Russia  and  forced  the  lat¬ 
ter  to  be  more  efficient  if  they  were  to  survive. 

A  second  period  of  major  importation  of  foreign  technology  occurred 
during  the  1920s  and,  especially,  the  early  1930s.  During  the  relatively 
free  market-oriented  period  of  the  New  Economic  Policy  of  the  1920s,  the 
Soviets  attempted  to  import  foreign  technology  through  the  program  of  foreign 
concessions.  The  quantitative  importance  of  this  program  is  a  matter  of 
debate.  Nevertheless,  the  actual  number  of  business  arrangements  with 
foreign  concerns  was  larger  than  has  been  commonly  believed.1  However,  it 
was  during  the  period  of  the  first  five  year  plan,  1928  to  1932,  that  major 
efforts  were  made  to  import  foreign  technology  in  connection  with  the  in¬ 
dustrialization  program  that  was  then  being  initiated.2  With  the  emphasis 
on  industrial  capital  formation,  imports  of  machinery  and  equipment  began 
to  assume  greater  importance.  By  1932  the  imports  of  machinery  and  equip¬ 
ment  rose  to  a  level  of  more  than  half  of  the  total  imports  of  the  Soviet 
Union,  and  imports  of  certain  types  of  machines— turbines ,  generators, 
boilers,  machine  tools,  metalcutting  machines— accounted  for  between  50 
and  90  percent  of  the  growth  in  the  supply  of  these  machines  during  the 

1  See  Anthony  C.  Sutton,  Western  Technology  and  Soviet  Economic  Development, 
1917  to  1930,  Vol.  1  (Stanford,  California:  Hoover  Institution  Press, 
1968). 

2  See  Franklyn  Holzman,  "Foreign  Trade,"  in  A.  Bergson  and  S.  Kuznets, 
eds.,  Economic  Trends  in  tha  Soviet  Union,  pp.  287-320  (Cambridge, 

Mass.,  Harvard  University  Press,  1963). 
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period  of  the  first  five  year  plan.  On  the  whole,  imports  of  capital  goods 
from  abroad  amounted  to  almost  IS  percent  of  gross  investment  in  the  Soviet 
Union  during  this  period.  Furthermore,  imports  of  certain  basic  Industrial 
materials — lead,  tin,  nickel,  zinc,  aluminum,  rubber — accounted  for  perhaps 
90  to  100  percent  of  these  materials  consumed  in  the  Soviet  industrializa¬ 
tion  program. 

After  the  completion  of  the  first  five  year  plan,  Soviet  involve¬ 
ment  in  this  type  of  trade  decreased.  The  decrease  can  be  attributed  to 
several  factors.  Among  the  direct  economic  factors  were,  first,  trade  was 
aimed  at  building  Import  substitution  capacity  and  was  severely  reduced 

f 

after  the  delivery  of  necessary  machinery.  Second,  in  the  recession  of 
the  thirties,  terms  of  trade  worsened  for  the  Soviet  Union,  i.e.,  the  prices 
of  raw  materials  dropped  significantly  relative  to  machinery  prices.  Third, 
the  attitude  in  the  United  States  toward  trade  with  the  USSR  shifted,  after 
the  granting  of  MFN  status,  away  from  the  granting  of  credit  on  favorable 
terms  and  toward  conditioning  trade  terms  on  political  concessions. 

In  the  next  five  year  plan — that  is,  the  period  1933-37 — imports 
of  foreign  capital  goods  fell  to  about  2  percent  of  gross  investment.  De¬ 
pendence  upon  the  West  for  major  products  decreased  dramatically.  In  some 
cases,  imports  of  equipment  fell  rather  suddenly.  For  example,  imports  of 
tractors  in  1931  accounted  for  about  60  percent  of  the  growth  of  the  tractor 
stock  in  that  year,  and  in  the  next  year  they  fell  to  zero. 

The  1940s  saw  the  war  years  and  economic  aid  from  the  Allies  to 
keep  the  two-front  war  in  Europe  going.  After  the  war,  the  Soviet  Union 
drew  on  German  technology  available  to  them  in  occupied  territory.  In  the 
decade  following  the  war,  the  Eastern  bloc  was  formed,  and  intra-bloc  trade 
grew.  However,  the  Soviet  Union  and  the  East  European  nations  did  not  stress 
the  role  of  foreign  trade.  Instead  national  sovereignty  waa  stressed,  each 
nation  striving  for  self-sufficiency. 

After  the  death  of  Stalin,  the  Soviet  Union  sought  to  deal  with 
slowing  rates  of  growth  by  taking  a  technological  approach  to  modernizing 
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industry  and  by  relying  increasingly  on  incentive  mechanisms  to  improve 
productivity.  Trade  with  the  West,  then,  was  encouraged  to  provide  tech¬ 
nological  and  later  consumer  requirements.  Soviet  imports  from  the  Indus¬ 
trial  West  surged  in  the  late  1960s.  Official  pronouncements  encouraging  ex¬ 
panded  East-West  economic  relations  came  with  the  Twenty-Fourth  Party  Congress 

under  Brezhnev  in  the  spring  of  1971.  Further  impetus  for  expanded  East- 
West  economic  relations  was  provided  by  improved  political  relations  with 
the  United  States  and  the  FRG.  Apart  from  massive  grain  imports  in  1972-73 
and  again  in  1973,  the  USSR  purchased  technology  and  equipment  in  the  West, 
financed  by  shipment  of  raw  materials  and  to  a  significant  degree  by  medium 
and  long-term  credits. 

2.  The  Future  Role  of  Foreign  Trade:  Scenario  One  vs.  Scenario  Two 

In  considering  the  future  role  of  foreign  trade  in  the  Soviet 
economy,  two  scenarios  may  be  employed.  One  is  a  traditional,  widely-held 
view  focused  on  the  Soviet  desire  to  be  free  of  dependence  on  other  nations. 
The  other  is  a  nontraditional,  not  so  widely  held  view,  embodying  a  signifi¬ 
cant  increase  in  Soviet  interrelatedness  with  other  nations. 

a.  Scenario  One 

The  first  scenario  is  drawn  from  the  historical  overview 
just  presented.  It  reflects  a  traditional  Russian  pattern  of  periodic 
procurement  forays  into  the  international  economy,  associated  with  an 
overall  fitful  pattern  of  economic  development.  Intense  periods  of  rapid 
economic  growth,  in  which  Russian  leaders  attempt  to  catch  up  with  the  ad¬ 
vanced  nations  of  the  West,  are  followed  by  periods  of  withdrawal  and  rela¬ 
tive  stagnation.1  For  the  past  500  years,  the  history  of  Russia  has  been 
dominated  by  the  theme  of  territorial  expansion:  originating  in  the  small 
principality  of  Muscovy  just  emerging  from  Mongol  rule,  Russia  has  grown 


A.  Gerschenkron,  Economic  Backwardness  in  Historical  Perspective,  pp.  17- 
18  (Cambridge,  1972). 
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to  its  present  size.  During  this  process  of  expansion,  the  Russian  state 
frequently  came  into  contact  and  conflict  with  more  advanced  and  more 
powerful  Western  nations.  In  such  confrontations,  the  expansionary  ambi¬ 
tions  of  the  Russian  leaders  were  thwarted,  primarily  because  of  the  rela¬ 
tive  backwardness  of  the  Russian  economy.  The  tension  between  ambition 
and  ability  would  lead  to  the  State's  taking  on  the  role  of  initiator  of 
economic  development.  The  State  would  apply  pressure  to  the  Internal 
economy  to  get  it  to  grow  rapidly  to  be  able  to  support  the  foreign  policy 
aims  of  the  State.  Thus  the  fitful  nature  of  economic  development  observed 
in  Russian  history:  when  the  military  needs  of  the  State  were  pressing, 
the  economy  was  pressured  into  rapid  growth;  when  a  degree  of  power  parity 
was  reached  with  the  West,  the  need  for  rapid  growth  subsided  and  the  State 
removed  its  pressure  for  growth;  as  a  consequence,  a  period  of  rapid  growth 
was  followed  by  a  period  of  little  or  no  growth.1 

This  pattern  is  seen  in  the  periods  described  above:  the 
period  of  Peter  the  Great  at  the  beginning  of  the  1700s,  the  period  of 
rapid  growth  of  the  1890s,  and  the  period  of  massive  industrialization 
launched  by  Soviet  leaders  in  the  1930s.  In  these  past  periods  of  import¬ 
ation  of  advanced  technology,  the  Russians  were  able,  within  a  compressed 
period  of  time,  to  approach  contemporary  economic  development  levels  in  the 
West  and,  to  some  extent,  even  the  levels  of  contemporary  technology  in  the 
West.  Yet  in  the  longer  run,  as  the  advanced  nations  of  the  West  continued 
to  develop  new  technology,  the  Russians  were  not  able  to  maintain  their  rela¬ 
tive  position,  and  they  fell  back. 

At  the  base  then  of  this  spasmodic  pattern  of  development 
has  been  the  desire  to  catch  up  economically  with  advanced  Western  nations, 
to  achieve  military  parity  with  them,  and  in  this  way  to  protect  and  in¬ 
crease  the  national  sovereignty  and  power  of  Russia.  This  objective  of 


1  For  a  fuller  discussion  of  the  influence  of  pressure  on  the  behavior 
of  the  Soviet  economy,  see  H,  S.  Levine,  "Pressure  and  Planning  in  the 
Soviet  Economy,"  in  H.  Rosovsky,  ed.,  Industrialization  in  Two  Systems, 
pp.  266-285  (New  York,  1966). 
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assuring  national  Independence,  of  avoiding  dependence  on  other  nations 
has  been  of  paramount  Importance. 


In  the  1890s,  Witte's  opponents  charged  that  his  program  of 
bringing  in  foreign  capital  was  endangering  the  national  independence,  and 
was  leading  Russia  into  a  position  of  colonial  dependency  on  foreign  capi¬ 
talists  (and  Jews).  Witte,  in  defending  his  program,  also  appealed  to 
Russian  nationalism.  His  program  was  aimed  at  freeing  the  country  from 
dependence  on  foreign  supplies  of  manufactured  goods.1  Only  by  building  up 
its  productive  forces,  he  argued,  could  Russia  remain  independent  and  at¬ 
tain  the  position  of  a  world  power.  He  spoke  of  "the  invigorating  effects 
which  foreign  capital  has  upon  the  productive  resources  of  our  entire  national 
economy."2  He  also  assured  critics  that  Russia  had  the  means  and  the  power 
to  control  foreign  investors  who  were  being  used  to  develop  the  economy: 

"Only  a  disintegrating  nation  has  to  fear  foreign  enslavement.  Russia, 
however,  is  not  China."3 

Soviet  industrialization  in  the  1930s  was  imbued  with  the 
goal  of  gaining  economic  independence  and  strengthening  the  defense  capa¬ 
bilities  of  the  nation.  In  a  famous  speech,  in  1931,  Stalin  stated:  "One 
feature  of  the  history  of  old  Russia  was  the  continual  beatings  she  suf¬ 
fered  for  falling  behind,  for  her  backwardness...  Do  you  want  our  social¬ 
ist  fatherland  to  be  beaten  and  to  lose  its  independence?  If  you  do  not 
want  this  you  must  put  an  end  to  its  backwardness  in  the  shortest  possible 
time.  We  are  fifty  or  a  hundred  years  behind  the  advanced  countries.  We 
must  make  good  this  distance  in  ten  years.  Either  we  do  it,  or  they  crush  us. 


1  M.  Miller,  The  Economic  Development  of  Russia,  1905-1914,  p.  219  (London, 

1967).  . .  . .  '  . ~ . 

2  T.  Von  Laue,  Sergei  Witte  and  the  Industrialization  of  Russia,  p.  181 
(New  York,  1963). 

3  Ibid.,  p.  182.  Soviet  historians  generally  side  with  Witte's  critics 
and  argue  that  Russiia  at  the  turn  of  the  century  was  a  colonial  depen¬ 
dency  of  western  capitalist  nations. 

4  J.  Stalin,  Selected  Writings,  p.  200  (Moscow,  1942). 
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The  pursuit  of  nondependence  was  written  into  the  USSR  Con¬ 
stitution,  and  according  to  Soviet  foreign  trade  authorities,  became  the 
guiding  objective  in  the  formulation  of  Soviet  foreign  trade  policy  and 
planning.1  Though,  as  indicated  above,  there  were  also  other  factors  at 
work,  the  political  policy  of  nondependence,  perhaps  more  than  anything 
else,  accounted  for  the  drastic  drop  in  Soviet  trade  in  the  middle  and 
late  30s. 

As  a  result  of  this  drop,  Soviet  trade  policy  is  often  char¬ 
acterized  in  the  West  as  "autarkic."  This,  however,  is  an  unfortunate 
phrase  since  it  implies  that  Soviet  policy  was  to  reduce  foreign  economic 
relations  to  zero,  whereas  what  a  policy  of  nondependence  signifies  is 
that  a  country  not  be  dependent  on  another  country  for  any  goods  crucial 
to  its  existence.  Soviet  economists  today  argue  that  the  Soviet  Union  is 
not  now,  and  was  not  in  the  1930s,  interested  in  autarky:  "While  seeking 
economic  independence  from  capitalist  countries,  the  Soviet  Union  has  never 
tried  to  achieve  autarky..."2 

This  may  seem  to  be  merely  a  semantic  distinction,  but  it 
actually  embodies  an  Important  issue.  The  scale  describing  the  degree  of 
involvement  of  a  nation's  economy  in  the  world  economy  is  a  continuum. 
Increasing  degrees  of  international  involvement  reflect  the  dependence  of 
an  economy  on  external  relationships  as  determined  by  the  extent  of  econo¬ 
mic  disruption  that  would  be  entailed  in  the  breaking  of  these  relation¬ 
ships.  The  zero  point  on  the  international  involvement  scale  is  "autarky." 
The  point  or  range  above  that  is  "nondependence."  The  range  above  that, 
it  may  be  useful  to  call  "interrelatedness,"  and  the  highest  range  to  call 
"interdependence . " 


1  P.  Chervyakov,  Organizatsiya  i  tekhnika  vneshney  torgovli  SSSR.  p.  62 
(Moscow,  1958)  and  D.  Mishustin,  ed.,  Vneshnyaya  torgovlya  Sovetskogo 
Soyuza.  p.  9  (Moscow,  1938). 

2  G.  Rubinshteyn,  Vneshnyaya  torgovlya,  1960:5. 
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b. 


Scenario  Two 


I 


I 


The  second  scenario  for  analyzing  future  Soviet  trade  be¬ 
havior  differs  from  the  first  in  that  it  focuses  on  the  more  general  pat¬ 
tern  of  trade  and  development  among  industrial  nations  rather  than  solely 
on  a  unique  Russian  pattern.  And  it  argues  that  as  Russia  progresses 
further  along  the  path  of  industrialization  it  will  come  increasingly  un¬ 
der  the  influence  of  this  general  pattern  of  industrial  development. 

According  to  the  long-term  data  compiled  by  Kuznets,  the 
international  flow  of  goods  and  resources  grew  at  rapidly  accelerating 
rates  in  the  period  from  the  1820s  to  World  War  I,  declined  in  the  inter¬ 
war  period,  and  then  accelerated  again  in  the  post-World  War  II  period.1 
In  the  pre-World  War  I  and  post-World  War  II  periods,  international  trade 
flows  for  developed  industrial  nations  appear  to  grow  more  rapidly  than 
does  domestic  product,  and  while  the  share  of  total  trade  accounted  for 
by  the  advanced  nations  remains  at  a  fairly  constant  high  level  in  the  pre- 
World  War  I  period,  it  shows  marked  growth  in  the  post-World  War  II  period.2 
Thus,  the  general  pattern  for  industrialized  nations  appears  to  be  one  of 
increasing  international  Involvement  as  economic  development  proceeds  (the 
interwar  period  can  be  viewed  as  a  recession-ridden  anomaly  in  regard  to 
the  role  of  international  trade). 

That  this  is  the  pattern  for  capitalist  nations  has  always 
been  asserted  in  the  Marxist-Leninist  literature.  It  was  not  so  clear 
whether  it  also  applied  to  socialist  nations.  The  Soviet  foreign 
trade  literature,  following  the  political  positions  taken  in  the  1930s,  did 
not  stress  the  economic  efficiency  advantages  of  foreign  trade  and  thus 


S.  Kuznets,  Modern  Economic  Growth:  Rate.  Structure,  and  Spread,  Ch.  6 
(New  Haven,  1966). 

2  Ibid.,  and  M.  Maksimova,  Osnovnyye  problemy  kapitalisticheskoy  integratsii, 
(Moscow,  1972).  (Also  English  translation:  M.  Maximova,  Economic  Aspects 
of  Capitalist  Integration,  Moscow,  1973.) 
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did  not  argue  that  International  economic  relations  of  a  socialist  economy 
would  Increase  with  economic  growth.  Although  clearly  the  advantages  of 
the  international  division  of  labor  within  the  post-World  Uar  II  socialist 
bloc  and  the  expansion  of  intra-CMEA  trade  were  stressed »  the  emphasis  on 
the  advantages  of  trade  was  muted.  But  after  the  death  of  Stalin  and  his 
official  burial  at  the  20th  Party  Congress  (1956),  such  arguments  began  to 
be  made  with  more  force,  by  economists  and  in  official  pronouncements.  And 
from  the  beginning  of  the  1970s,  major  emphasxs  has  been  placed  on  the  ex¬ 
pansion  of  Soviet  economic  relations  with  developed  capitalist  nations.1 

To  a  significant  extent,  the  technical  economic  literature 
has  been  concerned  with  the  calculation  of  the  effectiveness  of  foreign 
trade.  In  the  past,  foreign  trade  theory  was  very  simple.  Imports  were 
used  primarily  to  fill  temporary  gaps  in  the  capital  stock  and  in  the  sup¬ 
ply  of  inputs  required  in  the  domestic  economy  (as  determined  through  the 
elaboration  of  material  balances).2  Traditional  exports,  primarily  raw 
materials,  and  goods  in  temporary  surplus  supply  were  then  exported  in 
amounts  "necessary  to  pay  for  the  imported  goods,  to  form  foreign  exchange 
reserves,  and  to  meet  obligations  for  mutual  deliveries  and  deliveries  on 
credit."3  But  current  discussions  on  the  effectiveness  of  trade  are  becom¬ 
ing  more  sophisticated.  Even  aspects  of  the  doctrine  of  comparative  advan¬ 
tage,  regarded  in  the  past  as  an  insidious  capitalist  tool  to  maintain 
Imperialist  domination  over  underdeveloped  countries,  are  being  treated  in 
a  positive  manner.4 


1  See  for  example  Kosygin's  speech  at  tne  November  1971  meeting  of  the 
Supreme  Soviet  in  Gosplan  SSSR,  Gosudarstvennyy  pyatiletniy  plan  raz- 
vitlya  narodnogo  khozyaystva  SSSR  na  1971-1975  gody  (Moscow,  1972). 

2  For  a  further  discussion  of  this,  see  H.  S.  Levine,  "The  Effects  of 
Foreign  Trade  on  Soviet  Planning  Practices,"  in  A.  Brown  and  E.  Neuberger 
eds.,  International  Trade  and  Central  Planning,  pp.  255-279  (Berkeley, 
1968). 

3  P.  Chervyakov,  op.  cit.,  p.  66. 

4  In  one  mid-1960s  article,  a  Soviet  economist  rather  enthusiastically 
explained  the  principles  of  comparative  advantage,  though  without  ty¬ 
ing  it  to  its  Ricardian  past.  See  G.  Shagalov,  "Ekonomicheskaya  effek- 
tivnost'  vneshney  torgovli  sotsialisticheskikh  stran,"  in  Voprosy 
ekonomlki.  pp.  89-99,  1965:6. 
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The  advantages  of  trade  were  stressed  recently  In  the  an¬ 
nual  report  of  Minister  of  Foreign  Trade  Patolichev:1 


Mutual  advantage  is  one  of  the  leading  principles 
of  Soviet  foreign  trade  associations,  and  they  ad¬ 
here  to  this  principle  in  trade  with  their  Western 
partners.  In  developing  economic  ties  with  Western 
Europe,  our  country  receives  an  opportunity  to  make 
fuller  and  more  rational  use  of  its  own  resources 
and  possibilities  and  at  the  same  time  to  acquire, 
by  way  of  commercial  exchange,  goods  of  other  coun¬ 
tries  that  are  not  produced  in  our  country  or  whose 
production  would  cost  more  than  it  does  to  import 
them.  Thus,  foreign  economic  ties  offer  a  more 
efficient  solution  to  a  number  of  problems  arising 
in  the  course  of  economic  construction. 


An  Important  theme  running  through  current  Soviet  discus¬ 
sions  of  the  advantages  of  trade  is  the  role  played  in  contemporary  de¬ 
veloped  economies  by  the  "scientific-technical  revolution."2  The  development 
of  modern  science  and  its  application  through  modern  technology  to  economic 
activity,  it  is  argued,  has  profoundly  increased  the  role  of  international 
economic  relations  in  advanced  economies,  primarily  due  to  the  effects  of 
the  international  nature  of  science  and  the  way  in  which  it  develops.  This 
argument  is  similar  to  Kuznets'  fundamental  point  about  the  crucial  impor¬ 
tance  of  the  internationalization  of  knowledge.3 


Do  these  recent  pronouncements  on  the  advantages  of  inters 
national  economic  relations  mean  that  the  Soviets  have  abandoned  their 
policy  of  nondependence  on  foreign  countries  and  have  adopted  a  policy 
of  interdependence?  The  answer  to  that  question,  at  the  present  time,  is 
clearly  no. 


1  Pravda,  p.  4  (27  December  1973).  [Translation  from  Current  Digest  of 
the  Soviet  Press  XXV:52  (23  January  1974)  p.  3.] 

2  This  phrase  is  likely  to  appear  in  almost  e^nry  current  Soviet  discus¬ 
sion  of  or  pronouncement  on  foreign  trade.  For  an  extensive  treatment, 
see  M.  Maksimova,  op.  clt.,  Chapter  2. 

3  S,  Kuznets,  op.  cit.,  pp.  286-294. 
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First  of  all,  much  of  the  Soviet  discussion  of  the  advan¬ 
tages  of  foreign  trade  has  besn  directed  toward  trade  within  the  socialist 
bloc,  and  thus  has  not  Involved  the  Issue  of  Interdependence  with  capitalist 
countries.  Furthermore,  the  literature  on  intra-CMEA.  trade  and  planning 
consistently  stresses  the  maintenance  of  the  sovereignty  of  the  individual 
nations  within  the  bloc,  rather  than  stressing  the  growth  of  their  Inter¬ 
dependence.  1 


This  is,  however,  only  a  partial  answer,  for  increasingly 
In  the  current  period,  Soviet  discussions  have  emphasized  the  need  for  ex¬ 
tending  Soviet  economic  relations  beyond  the  socialist  camp  into  the  capi¬ 
talist  camp.  The  key  pronouncement  here  was  Kosygin's  speech  at  the  Novem¬ 
ber  1971  meeting  of  the  Supreme  Soviet  in  which  he  openly  invited  Western 
participation  in  the  development  of  the  Soviet  economy:2 


With  the  transition  to  the  practice  of  long-term 
agreements,  which  guarantee  stable  orders  for  in¬ 
dustry,  new  possibilities  are  opened  up  in  our 
relations  with  Western  nations.  Consideration 
can  be  given  to  the  mutually  beneficial  coopera¬ 
tion  with  foreign  firms  and  banks  in  the  working 
out  of  a  number  of  important  economic  problems, 
connected  with  the  use  of  the  natural  resources 
of  the  Soviet  Union,  the  construction  of  indus¬ 
trial  enterprises,  and  the  search  for  new  tech¬ 
nologies. 


1  "International  economic  relations  between  socialist  countries  take  the 
form  of  relations  between  sovereign  owners  of  the  means  of  production, 
and  not  as  relations  built  on  the  base  of  unified  international  property  . 
this  is  one  of  the  basic  differences  between  CMEA  and  imperialist  eco¬ 
nomic  organizations  like  the  "common  market"  which  aspire  to  take  for 
themselves  functions  of  supra-national  institutions."  V.  Ladygin  and 

Iv.  Shlryaev,  "Voprosy  sovershenstvovaniya  ekonomichaskogo  sotrudnich- 
estva  stran  SEV,"  Voprosy  ekonomiki.  p.  82,  1966:5. 

2  Gosplan  SSSR,  op.  cit.,  p.  56. 


A  second  point  is  related  to  the  level  of  econo¬ 
mic  development  that  has  been  attained  by  the  Soviet  Union.  It  ie  the 
argument  that  the  original  objective  of  Stalin  to  acquire  sufficient  eco¬ 
nomic  development  to  guarantee  the  national  independence  of  the  Soviet 
Union  has  been  achieved.  The  development  of  economic  relations  with  capi¬ 
talist  nations  at  this  stage  extends  this  core  of  economic  power.  In  other 
words,  under  present  conditions,  expanded  economic  relations  with  the  West 
do  not  involve  capitalist  countries  in  the  basic  core  of  the  Soviet  eco¬ 
nomy  (which  is  now  sufficiently  developed  co  guarantee  the  independence 
of  the  Soviet  Union),  but  operates  at  the  margin  to  improve  the  perform¬ 
ance  of  the  Soviet  economy.  Thus  the  expansion  of  economic  relations  with 
the  West  represents  for  the  Soviet  Union  an  increase  in  what  we  have  called 
interrelatedness  with  Western  economies,  but  does  not  involve,  in  a  signifi¬ 
cant  sense,  an  increase  in  Soviet-Western  interdependence ,  or  in  Soviet  de¬ 
pendence  on  the  West. 

Thirdly,  this  distinction  between  interrelatedness  and  in¬ 
terdependence  is  further  brought  out  when  account  is  taken  of  the  type  of 
international  specialization  or  division  of  labor  which  has  been  develop¬ 
ing  among  industrialized  nations  and  which  is  envisioned  by  the  Soviets. 

In  an  important  article,  in  1966,  Bela  Balassa  argued  that  postwar  trade 
among  advanced  European  economies,  especially  after  the  founding  of  the 
Common  Market,  ha6  not  followed  the  precepts  of  traditional  comparative 
cost  specialization;  it  has  been  marked  by  intra- industrial  specialization 
rather  than  inter-industrial.  In  discussing  the  consequences  of  a  general 
multilateral  tariff  reduction,  he  stated:1 


B.  Balassa,  "Tariff  Reductions  and  Trade  in  Manufactures  Among  the  In¬ 
dustrial  Countries,"  American  Economic  Review,  p.  469,  LVI:3  (June  1966), 
On  the  role  of  product  differentiation  in  the  commodity  composition  of 
trade,  see  I.  Kravis,  "'Availability*  and  Other  Influences  on  the  Com¬ 
modity  Composition  of  Trade,"  Journal  of  Political  Economy,  pp.  143-155 
(April  1956).  '  ~~  - 


Only  a  few  manufactured  goods  (e.g.,  steel  Ingots, 
nonferrous  metals,  paper)  traded  among  the  Indus¬ 
trial  countries  are  standardized  commodities, 
while  the  large  majority  are  differentiated  prod¬ 
ucts...  In  the  presence  of  national  product  dif¬ 
ferentiation,  multilateral  tariff  reductions  may 
lead  to  an  Increased  exchange  of  clothing  articles, 
automobiles,  and  other  consumer  goods,  for  example, 
without  substantial  changes  in  the  structure  of 
production.  Further,  the  expansion  of  trade  in 
machinery  and  in  intermediate  products  at  a  higher 
level  of  fabrication  . . .  may  entail  specialization 
in  narrower  ranges  of  products  rather  than  in  the 
demise  of  national  industries.  These  changes, 
then,  would  involve  Intraindustry  rather  than  in¬ 
terindustry  specialization. 


This  leads  to  different  conclusions  about  the  advantages  of  trade.  The 
economies  of  scale  resulting  from  long  production  runs  associated  with 
narrow  specialization  within  industrial  branches  replace  the  more  general 
productive  efficiency  advantages  which  in  the  traditional  explanation  re¬ 
sult  from  intersectoral  specialization. 


Soviet  trade  authorities  have  long  stressed  the  principle 
of  intra-industrial  specialization.  It  is  reflected  in  the  1962  CMEA 
"Basic  Principles  of  International  Socialist  Division  of  Labor,"1  and  it 
is  emphasized  in  discussions  of  contemporary  capitalist  trade  and  develop¬ 
ment,  and  in  discussions  of  the  expansion  of  Soviet  trade  with  the  West.2 
It  is  a  very  important  principle,  for  it  means,  as  Balassa  Indicated,  that 
trade  between  countries  can  expand  without  necessitating  substantial  changes 
in  the  internal  structure  of  production  of  the  trading  partners. 


M.  Kaser,  Come con,  p.  194  (London,  1965).  See  also  articles  by  P.  Ivanov, 
Kommunist,  pp.  74-81,  1964:18  and  N.  Zotova,  Planovoye  khozyaystvo.  pp. 
66-70,  1967:1,  cited  in  C.  H.  McMillan,  "Soviet  Specialization  and  Trade 
in  Manufactures,"  Soviet  Studies,  p.  529,  XXXIV:4  (April  1973). 

2  M.  Maksimova,  op.  cit.,  Ch.  2;  M.  Maksimova,  "Vsemirnoye  khozyaystvo  i 
medzhdunarodnoye  ekonomicheskoye  sotrudnichestvo,"  Mirovaya  ekonomika  i 
mezhdunarodnyye  otnoaheniva.  pp.  13-14,  1974:4;  Patolichev  in  Pravda 
(27  December  1973). 


48 


If  the  principle  of  intra-industrial  specialization  were 
pursued  in  Soviet-Western  trade,  this  would  again  mean  that  the  Soviets 
could  Increase  their  international  interrelatedness  with  little  immediate 
danger  of  becoming  dependent  upon  capitalist  nations. 

The  Soviet  Union  is  not  looking  for  these  same  sorts  of  eco¬ 
nomic  relationships  with  less  developed  countries.  Such  relationships  with 
LDCs  could  not  be  justified  by  marginal  improvements  in  Soviet  economic  per¬ 
formance  or  by  benefits  of  intra- indust rial  specialization,  given  the  very 
different  levels  of  economic  development. 

The  implications  of  Scenario  Two  are  then  quite  different 
from  those  of  Scenario  One.  Instead  of  another  periodic  Russian  expedi¬ 
tion  into  the  international  economy,  the  expectation  would  be  a  greater 
and  more  lasting  Russian  involvement  in  the  international  economy.  It 
would  also  be  expected  that  the  Soviets  would  press  for  intra-industrial 
trade,  and  would  thus  try  to  develop  the  production  of  exportable  manu¬ 
factured  goods  of  a  relatively  high  level  of  fabrication,  rather  than  con¬ 
tinue  to  rely  on  their  traditional  raw  material  exports. 

Though  Scenario  Two  may  appear  radically  different  from  past 
Russian  experience,  it  is  not  totally  so.  During  the  period  1905-13,  the 
traditional  Russian,  state-dominated,  inwardly  focused  pattern  of  develop¬ 
ment  did  show  signs  of  giving  way  to  the  more  general,  international  in¬ 
volvement  pattern  of  Western  industrialized  nations.  After  1903,  with  the 
removal  of  Witte,  the  Russian  state  withdrew  from  its  role  as  Initiator  of 
economic  development.  Its  place  was  taken  over  by  Russian  banks  who  began 
to  perform  managerial  and  entrepreneurial  functions,  and  who  also  began  to 
take  over  these  functions  from  foreign  managers,  leading  to  a  process  of 
Russification  of  industrial  management.  With  the  encouragement  of  the 
banks,  cartels  and  syndicates  were  formed  giving  the  banks  and  a  growing 
group  of  Russian  Industrialists  significant  control  over  the  Russian  eco¬ 
nomy.  These  bankers  and  industrialists,  while  supporting  the  need  for  the 
Russian  economy  to  become  Independent  in  crucial  areas  of  manufacturing, 
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opposed  as  medieval  the  "desire  to  ahut  oneself  off  from  the  vorld  by  a 
Chinese  Wall."1  They  advocated  that  Russia  follow  the  path  marked  out  by 
the  advanced  nations  of  the  West,  and  they  called  for  the  development  of 
foreign  markets  for  the  products  of  Russian  industry.2  During  the  1905-13 
period,  Russian  trade  increased  significantly  and  Russian  banks  and  cor¬ 
porations  began  to  participate  in  West  European  capital  markets.3 

This  process  was  cut  off  by  the  Communist  Revolution  and 
the  return  to  inwardly  focused  economic  development  under  the  Soviets. 
Scenario  Two  argues,  now  that  the  Soviet  economy  has  attained  a  level  of 
development  which  assures  national  independence,  the  underlying  forces 
which  gave  rise  to  the  short,  pre-revolutionary  period  of  growing  Russian 
international  interrelatedness  may  again  move  the  Russian  economy  in  that 
direction. 
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Foreign  Trade  as  an  Instrument  of  National  Purpose 


Top  decisionmaking  power  in  the  Soviet  Union  is  concentrated  in 
the  leadership  of  the  Communist  Party.  Due  to  this  concentration,  foreign 
trade  policy  can  be  formulated  not  only  as  an  instrument  of  economic  pur¬ 
poses,  but  as  an  instrument  in  the  overall  orchestration  of  national 
purposes. 


Thus,  Soviet  trade  patterns  are  a  result  of  economic  and  strategic 
considerations.  A  decade  ago,  almost  two-thirds  of  Soviet  trade  was  with 
CMEA  nations.  In  recent  years,  this  share  has  been  consciously  decreased. 

If  this  decrease  continues,  whether  due  to  changing  relationships  within 
the  CMEA,  or  in  reaction  to  changing  world-CMEA  price  ratios,  the  Soviets 
will  become  more  active  in  Western  markets. 

Soviet  trade  agreements  and  credit  extension  are  also  instruments 
of  overall  strategic  policy.  These  practices  can  ensure  access  to  markets, 
particularly  in  LDCs,  and  may  serve  as  a  competitive  advantage.  Such  a 
course  may  be  pursued  for  other  than  economic  purposes. 

Lastly,  an  export  drive  could  be  launched  as  an  instrument  of 
national  purpose.  This  could  result  from  a  desire  to  gain  prestige,  to 
acquire  influence,  or  to  importune  a  Western  country.  This  could  be  accom¬ 
plished  in  a  product  area  where  national  purpose  was  high,  regardless  of 
economic  loss,  regardless  of  the  considerable  effort  required  to  penetrate 
that  competitive  market.  This  sort  of  drive  could  not,  however,  be  pursued 
across  the  board,  for  the  economic  costs  would  be  prohibitive. 

4.  Hard  Currency  Strategy 

In  designing  the  future  role  of  foreign  trade  in  the  Soviet  econ¬ 
omy,  planners  must,  if  the  option  is  taken  to  maintain  international  economic 
relations  over  the  long  run,  formulate  a  strategy  to  obtain  additional  sources 
of  hard  currency  earnings. 
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In  the  short  run,  the  Soviets  appear  to  be  able  to  earn  sufficient 
hard  currency  funds  to  pay  for  their  desired  flow  of  current  imports  (al¬ 
though  the  economic  recession  in  the  West  has  apparently  reduced  Soviet 
hard  currency  exports).  This  is  not  true,  however,  for  the  long  term  given 
an  expanded  pattern  of  interrelatedness.  The  past  record  of  Soviet  (and 
Russian)  exports  shows  a  consistent  dominance  of  raw  materials.  One  pos¬ 
sible  element  of  a  hard  currency  strategy,  then,  would  be  the  development 
of  the  raw  material  export  base.  Even  more  effective,  however,  would  be 
a  movement  to  a  higher  stage  of  fabrication  of  those  materials  (e.g.  wood 
pulp  and  paper  instead  of  timber) ,  the  value  added  thus  gaining  for  the 
Soviets  higher  hard  currency  earnings. 

Another  possible  element  of  strategy  would  be  the  exercising  of 
what  might  be  called  a  dual  external/internal  option.1  That  is,  contrary 
to  a  commonly  held  view,  the  Soviets  might  well  try  to  generate  exports  of 
a  product  for  which  internal  demand  is  very  high  rather  than  using  the 
entire  output  to  meet  the  high  internal  demand.  If  the  attempt  to  export 
the  product  should  fall,  the  investment  in  expanded  productive  capacity 
would  still  be  justified  because  of  the  high  domestic  demand.  Such  a 
strategy  would  have  great  appeal  given  the  risk-averting  nature  of  the 
Soviet,  or  any,  bureaucracy. 

D.  Specific  Factors  Bearing  on  the  Soviet  Ability  to  Compete 
1.  Ability  to  Absorb  and  Maintain  Advanced  Technology 

As  Indicated  above  in  the  brief  history  of  past  Russian  borrcwlng 
of  Western  technology,  the  Russians  have  had  trouble  in  fully  assimilating 
advanced  technology  and  have  been  particularly  weak  in  maintaining  techno¬ 
logy  at  world  levels.  Certain  aspects  of  the  situation  under  the  Soviets 


1  An  important  contribution  to  our  thinking  about  this  possible  approach 
by  the  Soviets  to  generating  hard  currency  was  made  by  Ms  Margaret  Dray, 
of  the  interagency  working  group  that  monitored  this  study. 
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have  been  amply  discussed  in  the  literature  on  the  Soviet  economy.  We 
will  mention  these  briefly  and  will  add  some  additional  observations  which 
will  help  explain  Russian  difficulties  in  evidence  also  before  the  Revolu¬ 
tion. 


Among  the  Soviet  economic  institutions  which  alfect  the  ability 
of  the  economy  to  absorb,  master,  and  create  new  technology,  the  one  which 
has  received  primary  emphasis  in  both  the  Western  and  Russian  literature 
on  the  Soviet  economy  is  the  managerial  incentive  mechanism  that  has  more 
or  less  dominated  the  Soviet  scene  since  the  1930s.  Since  1965,  the  Soviet 
economy  has  undertaken  certain  economic  reforms,  including  the  material  in¬ 
centive  system,  and  while  the  picture  is  not  totally  clear,  the  incentive 
mechanism  is  still  based  on  the  fulfillment  of  performance  targets.  In  any 
situation  such  as  this  there  are  two  ways  of  assuring  success  or  increasing 
the  possibility  of  success:  (1)  performance,  and  (2)  keeping  that  target 
within  reasonable  distance.  The  second  aspect  of  target-type  rewarding  is 
detrimental  to  the  innovation  process.  Innovation  always  involves  risk. 

The  compensation  for  risk,  contained  in  the  reward  for  possible  over-plan 
fulfillment,  is  reduced  by  the  fact  that  success  today  will  mean  a  higher 
target  tomorrow,  and  success  in  the  system  requires  the  rather  regular  meet¬ 
ing  of  targets.  Thu»,  managers  resist  innovation  and  try  to  keep  targets 
low.  There  is  much  discussion  in  the  Soviet  Union  on  how  to  get  around  this 
problem,  but  nothing  very  effective  has  been  introduced  so  far.  Professor 
David  Granick,  In  a  recent  SRI  study,1  argues  that,  indeed,  nothing  very 
effective  should  be  expected.  He  maintains  that  attempts  to  improve  Soviet 
technology  assimilation  through  the  modification  of  specific  forms  of  success 
indicators,  cost  sharing  and  pricing  devices,  and  the  length  of  the  plan 
time  period  against  which  enterprise  results  are  evaluated  will  at  best  have 
limited  results.  For  they  are  primarily  cosmetic.  What  is  necessary  is  to 
change  the  basic  managerial  philosophy,  to  move  from  making  managerial  income 


D.  Granick,  Soviet  Introduction  of  New  Technology:  A  Depiction  of  the 
Process,  SSC-TN-2625-7 ,  SRI/Strategic  Studies  Center  (1975). 
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and  promotion  rewards  direct  and  immediate  functions  of  measurable  objective 
performance  indicators,1  to  a  system  where  these  rewards  are  decided  upon  by 
superiors,  using  subjective  evaluation  criteria.  The  latter  is  the  system 
used  in  East  Germany  and  in  many  capitalist  economies  including  the  United 
States.  Soviet  leaders,  Granick  argues,  could  adopt  this  approach  without 
doing  violence  to  their  socio-political  beliefs  and  without  running  the 
major  economic  and  political  risks  of  radical  economic  reform.  However, 
there  is  nothing  in  the  Soviet  literature  to  indicate  that  such  a  change 
in  managerial  philosophy  is  in  the  offing. 

A  second  factor  involves  the  organization  of  research  and  develop¬ 
ment  (R  and  D) .  A  great  deal  of  effort  is  put  forth  on  research  and  dev¬ 
elopment  in  the  Soviet  Union,  but  to  a  large  extent  it  is  separated  from 
production,  and  insufficient  attention  is  paid  to  development  in  comparison 
with  research.  As  a  result,  a  fair  amount  of  new  technology  is  generated, 
but  the  implementation  and  the  diffusion  of  it  are  limited.  For  the  reasons 
just  discussed;  the  managers  of  industrial  enterprises  try  to  avoid  incor¬ 
porating  new  technology  because  it  will  cause  problems  and  will  not  lead 
to  sustained  rewards.  Thus,  simply  giving  the  control  of  R  and  D  to  the 
production  managers  is  not  an  acceptable  solution,  since  the  expectation 
is  that  they  will  not  encourage  the  development  of  new  products  and  pro¬ 
cesses.  One  of  the  reforms  currently  underway,  the  creation  of  large 
"scientific  production  associations,"  offers  the  promise  of  bringing  the 
Soviet  organizational  relationship  between  research,  development,  and  pro¬ 
duction  into  line  with  the  pattern  dominant  in  the  West.  In  this  regard,  it 
appears  that  the  practice  is  to  have  a  scientific  institute  as  the  managerial 
unit  in  the  association,  so  as  to  give  primacy  to  technical  change  as  an 
objective.  Whether  this  will  have  significant  results,  operating  within 
the  present  incentive,  planning,  and  control  environment,  is  difficult  to 
say,  though  it  might  be  considered  one  of  the  more  promising  current  reforms. 


1  This  is  essentially  Taylorism,  which  was  originally  designed  to  increase 
the  direct  productivity  of  semiskilled  workers,  not  the  administrative 
and  lnnovetional  activity  of  managers. 
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Third,  the  technology  transfer  process  is  primarily  a  people- 
process.  That  is,  technology  is  best  transferred  from  firm  to  firm  and 
from  country  to  country  by  people  (managers,  engineers,  sales  engineers, 
etc.)  rather  than  by  publications  (including  blueprints)  or  products 
themselves.  The  Soviets  have,  in  the  postwar  period,  concentrated  on  the 
latter  approaches  while  making  minimal  use  of  the  former.  Currently, 
however,  they  appear  to  be  paying  more  attention  to  the  people  part  of  the 
process.  The  people  process  has  played  a  large  role  in  the  implementation 
of  recent  country-to-country  scientific  and  technological  cooperation  agree¬ 
ments  which  facilitate  the  exchange  of  personnel  as  well  as  information 
between  the  USSR  and  the  West. 

Related  to  this,  but  also  directed  toward  increasing  Western 
interest  and  participation  in  effective  technology  transfer  to  the  Soviet 
Union,  is  the  current  Soviet  discussion  of  new  forms  of  industrial  coopera¬ 
tion  with  Western  businesses.  As  Kosygin  recently  stated,  "We  are  convinced 
that  for  the  realization  of  such  cooperation  there  can  be  found  various 
organizational  forms  which  would  be  to  the  interest  of  all  participants."1 

The  elements  discussed  so  far  have  related  to  Soviet  institutions 
and  practices.  But  the  Russians  under  the  Tsars  also  had  trouble  mastering 
modern  technology  and  maintaining  its  dynamic  change.  What  common  elenents 
in  the  pre-  and  post-revolutionary  Russian  scene  may  explain  these  common 
difficulties? 

One  such  factor  concerns  the  creative  destruction  aspect  of  tech¬ 
nical  change — that  is,  when  something  new  is  done  and  it  is  successful, 
the  old  is  destroyed.  In  a  politicized,  bureaucratized  economy,  such  as 
existed  under  both  the  Tsars  and  Communists,  those  who  operate  the  existing 
types  of  activities  are  much  better  able  to  protect  themselves  against  the 
threat  of  new  types  of  activities  and  new  technologies.  One  of  the  opera¬ 
tional  advantages  of  a  private  enterprise  system  is  that  the  destruction 
of  the  old  is  not  internalized  within  the  state  decision  sector.  The 


1 


Kosygin  at  November  1971  meeting  of  the  Supreme  Soviet  in  Gosplan  SSSR, 
op.  cit.,  p.  56. 


price  paid  for  new  technology  Is  ah so r had  by  Individual  elements  In  the 
society  rather  than  the  society  as  a  whole. 

In  the  Soviet  Union,  and  In  Tsarist  Russia,  creative  destruction 
has  been  limited  by  the  bureaucracy;  this  has  been  an  important  and  diffi¬ 
cult  aspect  of  the  whole  process  of  technical  change  In  the  Russian  economy. 
In  general,  bureaucracies  tend  to  exhibit  a  high  degree  of  risk  aversion 
and  ability  to  protect  themselves  against  the  pains  of  change.  Established 
bureaucratic  rules  hamper  change  and  experimentation  with  new  forms.  Bureau¬ 
cracies  tend  to  penalize  failure  more  than  they  reward  innovational  success. 
Bureaucracies  tend  to  favor  large-scale  output — this  has  always  been  true 
in  Russia~and  large-scale  output  itself  increases  the  cost  of  change. 
Finally,  bureaucracies  establish  firm  lines  of  administration  preventing 
"invasion"  of  a  stagnant  branch  by  groups  from  a  more  dynamic  branch.  Such 
"innovation  by  invasion"  has  been  a  significant  source  of  technology  diffu¬ 
sion  in  the  West. 

Furthermore,  the  absence  of  a  threat  of  bankruptcy  in  the  non¬ 
competitive  Soviet  economy  has  its  effect.  In  competitive  economies,  the 
innovational  process  responds  in  a  positive  way  to  high  rewards  for  success¬ 
ful  innovation;  it  also  responds  to  the  fear  of  being  driven  out  of  busi¬ 
ness  by  dynamic  competitors.  Indeed,  the  spur  to  innovation  from  the  latter 
is  probably  stronger  than  the  former.  The  absence  of  defensive  innovation 
from  the  Soviet  economy  thus  removes  an  important  contribution  to  technical 
change . 


Frequently,  dynamic  men  do  appear  in  leadership  positions  in  a 
bureaucracy  who  press  for  change.  While  they  may  enjoy  some  success  through 
the  exercise  of  their  power,  they  are  not  at  the  production  level,  and  thus 
their  influence  over  day-to-day  operations  is  limited. 

A  final  factor  in  the  Soviet  picture  is  that  the  Soviets  have 
primarily  imported  foreign  technology  for  domestic  purposes  rather  than 
for  exports  which  would  have  to  be  internationally  competitive.  Thus, 
once  the  new  technology  was  in  place,  there  was  no  pressure  on  those 


using  it  to  keep  it  up  to  changing  foreign  levels,  and  the  technology  lan¬ 
guished.  This  was  also  important  in  the  Tsarist  period.  The  success  ex¬ 
perienced  by  the  Japanese  in  developing  a  self-sustaining  technological 
advancement  through  the  import  of  technology  for  international  competitive 
purposes  highlights  the  influence  of  the  purpose  of  imported  technology. 

The  extent  to  which  foreign  technology  is  imported  by  the  Soviets  and 
financed  through  a  buy-back  arrangement,  then,  may  well  influence  the 
success  in  maintaining  the  currency  of  technology  since  this  production 
must  be  marketed  in  the  West. 

2.  Soviet  Economic  Processes  and  Foreign  Trade  Practices 

The  Soviet  ability  to  compete  with  U.S.  firms  in  foreign  markets 
will  vary  with  the  nature  of  the  product  being  traded,  in  terms  of  the  cha¬ 
racteristics  of  competition  in  that  market  compared  with  the  characteristics 
of  Soviet  economic  and  foreign  trade  practices.  In  brief,  the  Soviets  will 
have  the  best  chance  of  being  competitive  in  those  products  where  quality 
differentials  are  not  significant,  and  which  can  be  produced  under  stan¬ 
dardized,  mass  production  methods  (which  in  a  sense  represents  the  Soviet 
Union's  comparative  advantage).  These  types  of  products  are  primarily  raw 
materials  and  basic  industrial  commodities. 

The  Soviet  Union  has  an  added  advantage  in  these  same  types  of 
commodities,  since  price  considerations  are  critical  in  their  sale.  Soviet 
trade  practices  do  not  require  a  direct  calculation  of  profit  on  foreign 
trade  sales  and,  in  any  case,  it  is  difficult  to  establish  a  direct  rela¬ 
tionship  between  internal  Soviet  prices  and  external  prices.  While  the 
ability  to  undercut  the  world  prices  due  to  bureaucratic  foreign  trade 
pricing  gives  the  Soviets  a  competitive  edge  where  price  is  a  key  variable, 
Soviet  trade  policy  cannot  treat  all  goods  as  "loss  leaders."  Overall  ex¬ 
port  planning  requires  thinking  in  terms  of  opportunity  costs.  Given  the 
weaknesses  of  the  Soviet  price  system,  this  ie  difficult  for  a  Soviet  bureau¬ 
crat  to  do.  It  offers  one  explanation  of  why  the  practice  of  being  hard 
bargainers,  coupled  with  the  willingness  to  drop  prices  when  necessary, 
has  developed  among  Soviet  foreign  trade  officials. 


Where  quality  is  an  important  characteristic  of  competitive  ad¬ 
vantage,  however,  the  Soviets  will  be  at  a  disadvantage.  Poor  quality 
standards  are  the  rule  in  the  Soviet  economy,  outside  the  high-priority  de¬ 
fense  sector,  as  a  result  of  the  absence  of  internal  competition  and  the 
constant  pressure  of  excess  internal  demand  which  have  led  to  the  continual 
presence  of  a  "sellers'  market”  condition  in  the  Soviet  economy.  These 
same  conditions  have  led  Soviet  producers  to  be  insensitive  in  general  to 
the  needs  of  the  users  of  their  products.  Given  the  sellers'  market,  the 
Soviet  producer  does  not  have  to  worry  about  being  able  to  sell  its  out¬ 
put.  It  is  able  to  concentrate  its  efforts  on  procuring  its  needed  inputs 
and  making  sure  it  is  able  to  meet  its  production  and  established  sales 
targets.  Among  other  things,  this  accounts  for  the  Soviet  firms'  greater 
aversion  to  innovation  in  products  than  in  processes.  Under  the  conditions 
stipulated,  a  producing  firm  has  little  incentive  to  improve  its  product 
in  order  to  make  it  more  useful  to  the  purchaser.  This  is  a  decided  dis¬ 
advantage  in  international  markets  where  design  of  products  and  services 
to  the  specific  requirements  of  purchasers  is  a  key  to  competitive  advan¬ 
tage. 


Spare  parts,  maintenance  and  other  forms  of  after-sales  support 
services  are  not  at  all  well  developed  in  the  Soviet  economic  system.  In 
areas  where  time  constraints  make  equipment  down-time  very  costly  for  the 
user,  after-sales  support  plays  a  major  role  in  the  choice  of  an  equipment 
supplier.  The  Soviets  will,  again,  be  at  a  disadvantage  in  competition  in 
these  markets. 

A  number  of  product  markets  are  dominated  by  rapid  technological 
change.  The  Soviet  economic  processes  which  inhibit  rapid  technological 
advance  have  been  outlined  above.  Furthermore,  the  Intervention  of  the 
cumbersome  foreign  trade  bureaucracy  between  the  Soviet  firm  and  its 
Western  trading  partner  adds  a  further  handicap.  In  these  markets,  perhaps 
more  than  anywhere  else,  the  Soviets  will  be  at  a  competitive  disadvantage. 
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Conclusions 


In  drawing  some  brief  conclusions  from  the  analysis  presented  in  this 
chapter,  we  begin  with  the  possible  impact  and  observation  of  Scenarios 
One  and  Two.  While  the  working  out  of  the  differences  between  the  two 
scenarios  are  long-run  phenomena,  Soviet  behavior  in  the  medium  run  (10 
years)  will  be  affected  by  which  scenario  is  dominant.  For  example,  to 
the  extent  that  Scenario  One  is  currently  felt  by  Soviet  leaders  to  be 
dominant,  major  decisions  in  regard  to  long-term  hard  currency  earnings 
will  be  put  off  and  reliance  will  be  placed  on  the  current  composition  of 
exports.  However,  it  is  wrong  to  view  Soviet  policymaking  as  a  monolithic, 
totally  centralized  process.  Within  a  dominant  environment  of  Scenario 
One,  some  appearances  of  Scenario  Two  are  possible,  especially  in  regard 
to  intr a- indust rial  specialization  and  the  external/ internal  options  strategy. 

A  second  conclusion  concerns  the  difference  between  interrelatedness 
and  interdependence.  Decisionmaking  in  regard  to  Scenario  Two  involves  the 
former  rather  than  the  latter,  although,  in  the  long  run,  aspects  of  the 
latter  might  develop. 

Third,  it  is  sometimes  argued  that  central  planning  itself  inhibits 
trade  and  thus  would  reduce  the  possibility  of  Scenario  Two.  While  there 
are  some  arguments  in  favor  of  this  position,  there  are  also  arguments 
that,  since  under  planning  the  entire  national  interest  can  be  viewed, 
trade  will  be  increased,  The  issue  is  not  settled,  but  clearly  central 
planning  does  not  lead  to  the  destruction  of  trade.  Furthermore,  trade 
is  not  as  inhibited  by  the  establishment  of  specific  plans  as  some  think. 

As  Kosygin  and  others  have  made  clear,  plans  can  be  adjusted  to  meet  the 
changing  demands  and  opportunities  in  the  international  market.1 


1  Kosygin  at  November  1971  meeting  of  the  Supreme  Soviet  in  Gosplan  SSSR, 
op.  cit. 


A  fourth  conclusion  concerns  the  posaihle  ways  of  observing  the  de¬ 
velopment  of  Scenarios  One  and  Two.  First,  it  may  be  said  that  the  greater 
the  degree  of  decentralization  in  a  society,  the  greater  the  possibility 
that  decentralized  decisionmakers  will  pursue  economic  rationality  and  de¬ 
velop  interrelationships  with  foreign  economic  units.  Thus  one  sign  to 
look  for  as  to  the  emergence  of  Scenario  Two  is  the  degree  of  decentraliza¬ 
tion  in  regard  to  foreign  trade  that  is  being  permitted.  The  recent  slight 
increases  in  the  role  played  by  using  ministries  in  import  decisions  is 
relevant  here. 

Another  indication  of  the  emergence  of  Scenario  Two  would  be  the  com¬ 
mitment  of  productive  capacity  and  R&D  efforts  to  export  purposes.  According 
to  one  of  the  Soviet  participants  at  the  June  1975  SRI-IMEMO/IUSA  Joint 
Symposium,  the  present  Gosplan  practice  is  to  spread  export  orders  widely 
over  many  producing  enterprises.  As  a  result,  the  enterprises  have  little 
incentive  to  gear  up  for  foreign  markets.  Gosplan  is  being  urged  to  concen¬ 
trate  its  orders  on  a  few  enterprises,  so  that  each  will  have  enough  interest 
in  exports  to  adjust  its  production  practices  to  world  standards. 

Closely  related  to  this  would  be  signing  of  long-term  contracts  not 
only  for  Western  sales  to  the  Soviet  Union  but  for  Soviet  sales  of  manu¬ 
factured  products  to  the  West.  The  Soviets  support  such  long-term  ar¬ 
rangements,  at  least  in  theory.1  So  far,  however,  practice  is  lagging. 

A  final  conclusion  concerns  the  process  of  change  in  Soviet  policy¬ 
making.  When  Khrushchev  visited  the  United  States  in  1959  and  observed 
automobile  traffic  on  American  highways,  he  indicated  that  it  was  Soviet 
policy  to  avoid  the  wastes  of  the  automobile  age,  that  the  Soviets  would 
limit  the  production  of  private  automobiles.  Yet  a  decade  later  that 


1  Soviet  economists  appear  to  be  very  concerned  about  the  possible  com¬ 
munication  of  Western  Instability  to  the  Soviet  economy  as  a  result  of 
increased  economic  relations  with  the  West.  And  they  are  searching  for 
methods  to  reduce  this  danger. 
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policy  was  changed.  It  can  be  argued  that  the  imperatives  of  Industriali¬ 
zation,  in  this  case  the  obvious  fact  that  Soviet  Industry  could  have  the 
capacity  to  mass  produce  automobiles  plus  the  workings  of  the  "demonstra¬ 
tion  effect"  on  Soviet  demand  (especially  elite  demand),  led  to  the  alter¬ 
ation  of  Soviet  policy. 

In  similar  fashion,  it  can  be  argued  that,  while  it  may  well  be  true 
that  most  Soviet  leaders  today  are  supporting  expanded  economic  relations 
with  the  West  with  Scenario  One  in  mind,  there  are  forces  at  work  moving 
Scenario  Two  forward.  As  time  passes,  more  members  of  the  Soviet  decision¬ 
making  strata  will  become  involved  in  economic  relations  with  the  West. 

To  the  extent  that  they  are  successful  relations,  these  decisionmakers  will 
benefit  directly  in  their  own  work.  Given  a  long  enough  period  without  a 
major  world  crisis  breaking  East-West  relations,  the  size  of  this  group 
may  approach  a  critical  mass.  As  the  environment  of  Scenario  Two  takes 
hold,  increasing  priority  will  be  given  to  overcoming  Soviet  economic  and 
trade  weaknesses  in  order  to  make  Soviet  products  more  competitive  on 
world  markets.  The  full  development  of  Scenario  Two  is  not  expected  within 
the  10-15  year  period  but  the  shift  toward  that  Scenario  may  have  impor¬ 
tant  consequences  in  the  1975-85  time  frame  even  beyond  Soviet  trade  com¬ 
petitiveness  . 


IV  SOVIET  TECHNOLOGY  REQUIREMENTS 


A.  Methodology  and  Sources 

The  purpose  of  this  chapter  is  to  identify  areas  in  which  the  Soviet 
Union  may  benefit  from  foreign  technology  (U.S.  in  particular)  by  examin¬ 
ing  economic  activity  rather  than  merely  licensing  in  order  to  include  the 
broader  range  of  activities  for  technology  acquisition.  To  accomplish 
this,  two  surveys  were  made:  the  first  of  Soviet  contracts  and  agreements 
for  imports  of  U.S.  technology  from  1970  to  September  1974; 1  and  the  second 
of  technologies  imported  by  the  USSR  from  France,  Great  Britain,  Italy, 

West  Germany,  and  Japan  in  1974.  The  purpose  of  the  second  survey,  con¬ 
ducted  in  considerably  less  depth  than  the  first,  was  to  compare  the  general 
pattern  of  technology  acquisition  and  trade  with  Europe  and  Japan  with  that 
of  the  United  States. 

This  study  was  originally  to  span  the  1975-80  time  period.  However, 
as  research  progressed  it  was  concluded  that  the  impact  of  imported  tech¬ 
nology  would  be  realized  more  in  the  5-10  year  period,  given  the  lead 
times  necessary  for  importation,  adaptation,  production,  and  introduction 
of  new  equipment  or  processes.  The  focus  of  the  study  was  changed 
accordingly. 

The  data  on  Soviet  contracts  and  agreements  for  imports  of  U.S.  tech¬ 
nology  are  not  available  in  any  one  source.  The  principal  sources  are 
threefold:  (a)  U.S.  Government  agencies,  (b)  private  research  or  con¬ 
sulting  groups,  (c)  Soviet  and  U.S.  publications.  Among  the  Government 
agencies  which  provided  data  were  the  Bureau  of  East-West  Trade  and 
other  divisions  of  the  Department  of  Commerce,  the  Library  of  Congress, 
the  Office  of  Economic  Research  of  the  CIA,  the  Office  of  Science  and 
Technology  of  the  State  Department,  and  the  National  Science  Foundation. 
Private  agencies  contacted  Include  the  U.S. -USSR  Economic  and  Trade 
Council,  the  Hudson  Institute,  and  the  National  Association  of  Manufacturers. 

1  Due  to  the  necessary  role  that  this  survey  played  early  in  the  conduct 
of  the  study,  the  information  cut-off  date  was  September  1974. 
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The  third  source,  English  and  Soviet  scholarly  or  technical  publications, 
required  a  systematic  search  through  Issues  dating  from  1970  to  1974. 
Particularly  useful  were  recent  issues  (since  1972)  of  such  publications 
as  Business  International’s  East  European  Report,  East-West  Markets  put 
out  by  Chase  World  Information,  Soviet  Business  and  Trade  put  out  by 
Porter  International  and  Tass,  and  the  Moscow  Narodnv  Bank  Press  Bulletin. 

B.  Overview  of  U.S.-USSR  Trade  and  Economic  Relations 


Ample  evidence  exists  of  increasing  Soviet  interest  in  expanded  trade 
relations  especially  with  countries  In  the  developed  West.  During  1960-74, 
Soviet  foreign  trade  grew  from  $11.2  billion  to  $52.3  billion  (see  Figure 
IV-1).  Trade  with  the  developed  West,  which  was  only  18  percent  of  total 
Soviet  foreign  trade  in  1960,  now  comprises  31  percent  of  the  total,  pri¬ 
marily  at  the  expense  of  the  shares  of  Eastern  Europe  and  other  communist 
countries  whose  shares  have  fallen  from  73  percent  to  54  percent.  The  sign¬ 
ing  of  the  Basic  Principles  of  Relations  between  the  U.S.  and  the  USSR  in 
May  1972  is  the  point  from  which  recent  significant  trade  expansion  and 
liberalization  of  economic  relations  can  be  noted.  At  the  same  time  and  sub¬ 
sequently,  a  series  of  major  goverament-to-govemment  agreements  were 
signed,  covering  three  basic  areas:  grain,  science  and  technology  and 
commercial  relations.  Figure  IV-2  charts  the  volume  of  USSR  trade  with 
the  United  States  and  indicates  substantial  growth  since  1971. 1  Although 
the  Soviet  Union  abrogated  the  trade  agreement  in  January  1975,  their 
tone  seemed  to  imply  that  this  was  a  temporary  setback,  and  orders  which 
will  result  in  future  trade  are  continuing. 

The  total  volume  of  U.S.-USSR  trade  in  the  1950s  was  below  $50  million 
per  year.  In  the  years  from  1960  to  1968,  it  remained  below  $110  million 
per  year  except  in  1964  when  total  trade  turnover  was  $167  million  ($146.4 
million  of  which  were  Soviet  imports) ,  due  primarily  to  large  grain 


1  The  1973  peak  of  Soviet  imports  from  the  U.S.  represents  the  high 
deliveries  of  grain  purchased  in  the  summer  of  1972.  Soviet  imports 
in  1974,  although  lower  than  in  1973,  are  above  the  1972  level. 
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Figure  VI-2  USSR  TRADE  WITH  THE  U.S.  1966-1974 

Selected  Trade  and  Economic  Data  of  the  Centrally  Planned  Economies,  U.S.  Department  of  Commerce 
Domestic  and  International  Business  Administration,  Bureau  of  East-West  Trade,  1975,  p.  12. 
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imports  by  the  Soviets.1  During  this  period,  U.S.  exports  to  the  USSR 
averaged  $58.5  million,  compared  with  $2.4  billion  average  annual  ex¬ 
ports  from  all  noncommunist  countries.  U.S.  Imports  from  the  Soviet 
Union  during  this  period  averaged  $34.7  million,  compared  to  $2.6  billion 
imported  by  the  noncommunist  countries  as  a  whole.2 

The  growth  in  trade  turnover  began  in  1969  when  total  trade  reached 
a  value  of  $157  million  (from  $116.2  million  in  1968).  More  moderate 
growth  occurred  in  1970  and  1971,  with  total  turnover  reaching  $191.0 
million  and  $219.2  million  respectively.  In  1971,  the  United  States 
ranked  sixth  of  the  nations  from  the  industrialized  West  exporting  to  the 
USSR.  In  1972,  the  total  U.S. -USSR  trade  volume  almost  tripled,  reaching 
$637.7  million  and  the  United  States  became  the  Soviet  Union's  second 
largest  Western  exporter  after  West  Germany.  The  volume  of  trade  turn¬ 
over  more  than  doubled  again  in  1973,  totalling  $1414.8  million,  $1194.7 
million  of  which  were  U.S.  exports,  and  the  United  States,  for  the  first 
time  since  1946,  became  Russia's  largest  noncommunist  seller  (followed 
by  West  Germany  which  exported  $1184  million3).  However,  a  large  part  of 
the  increase  in  1972  and  1973  was  due  to  Soviet  grain  and  soybean  Imports 
from  the  U.S.  which  totalled  approximately  $334  million  in  1972  and  $836 
million  in  1973,  as  seen  in  Table  IV-1.  Nonetheless,  when  grain  exports 
are  subtracted  from  total  exports,  a  steady  increase  is  indicated.  In 
1974,  primarily  because  of  the  decrease  in  these  shipments,  total  trade 
turnover  fell  to  $959.4  million,  $609  million  of  which  were  U.S.  exports. 
When  figures  for  grain  shipments  in  1974  are  subtracted,  exports  show  a 
small  decline,  from  $358  million  in  1973  to  $332  million  in  1974.  How¬ 
ever,  by  June  1975,  in  spite  of  the  USSR's  decision  in  early  1975  to 


1  International  Economic  Report  of  the  President,  p.  101  (Washington, 
D.C.:  U.S.  Government  Printing  Office,  February  1974) 

2  "Background  Materials  Relating  to  the  United  States-Soviet  Union  Com¬ 
mercial  Agreements,”  prepared  for  the  Committee  on  Finance,  United 
States  Senate,  p.l  (Washington,  D.C.:  U.S.  Government  Printing  Office, 
1974). 

3  Marshall  Goldman,  "American-Soviet  Trade,"  SSC-IN-75-14,  SRI/ Strategic 
Studies  Center  (July  1974) . 
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abrogate  the  trade  agreements,  trade  appeared  to  be  growing  again, 
reaching  a  level  of  $655.0  million,  compared  to  $503.3  million  for  the 
same  period  in  1974.  Of  course,  1975  shipments  result  from  contracts 
signed  earlier,  so  the  impact  of  the  abrogation  of  the  trade  agreements 
did  not  show  up  in  the  data. 

Tables  IV-2  and  IV-3  show  the  growth  patterns  of  major  USSR  imports 
and  exports  from  and  to  the  U.S.  In  general,  the  trend  has  been  toward 
substantial  growth  in  Soviet  imports  of  machinery,  both  electric  and  non¬ 
electric,  in  transport  equipment,  and,  since  1974,  in  chemicals.  (From 
January  to  June  1975,  U.S.  exports  of  chemicals  to  the  Soviet  Union  were 
$26.0  million,  compared  to  $11.1  million  for  the  same  period  in  1974). 1 
In  1974,  the  USSR  ordered  $4.1  billion  worth  of  Western  machinery  and 
equipment  as  well  as  $2.5  billion  worth  of  large- diameter  pipe  for  oil 
and  gas  pipelines,2  indicating  continued  future  growth  of  imports  in 
these  industries.  Included  in  the  Soviet  orders  for  machinery  and  equip¬ 
ment  were  $765  million  in  contracts  for  mining  and  construction  equipment 
(38  times  the  1973  level)  and  $1.1  billion  in  equipment  for  the  chemical 
industry.3  Other  items  ranking  high  on  the  Soviet  trade  lists  are  agri¬ 
business  and  agricultural  products,  computers,  energy  extraction  and 
processing  equipment,  mass  production  equipment  such  as  foundries  for 
truck  production,  and  transportation  equipment  of  all  kinds. 

Although  the  USSR  can  find  most  of  what  it  wants  to  purchase  in  West 
European  and  Japanese  markets,  it  is  still  turning  to  the  United  States 
for  a  number  of  high  technology  goods,  especially  computers  and  electronic 


1  U.S.  Trade  Status  with  Socialist  Countries,  Trade  Analysis  Division, 
Bureau  of  East-West  Trade,  U.S.  Department  of  Commerce,  p.  11 

(13  August  1975). 

2  The  Soviet  Economy:  1974  Results  and  1975  Prospects,  CIA  Research 
Aid,  A(ER)  75-62,  p.  17  (March  1975). 

3  Ibid. 
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TOP  TEN  EXPORTS  TO  THE  U.S.  (1974) 


Source:  Selected  "rade  and  Economic  Data  of  the  Centrally  Planned  Economies,  U.S.  Department  of  Commerce,  Domestic  and  International 
Business  Administration,  Bureau  of  East -West  Trade,  1974.  p.  13. 

Figures  taken  from  Table  1. 


equipment.  Soviet  interest  in  U.S.  technology  apparently  results  from 
a  variety  of  reasons: 

•  In  some  areas,  such  as  computer  technology,  the  U.S. 
clearly  possesses  the  most  advanced  and  thus  the 
most  desirable  technologies; 

S  In  many  instances,  the  Soviets  would  prefer  to  pur¬ 
chase  a  whole  package  from  one  place  rather  than  from  an 
international  consortium; 

0  The  U.S.  has  a  successful  history  of  mass  production 
for  large  markets; 

•  The  Soviets  are  interested  in  building  on  a  large 
scale  and  the  U.S.  is  often  the  only  place  which 
can  supply  the  capital  necessary  to  finance  the 
projects  the  Soviets  desire;  however,  without  the 
help  of  the  Export-Import  Bank,  the  ability  of  the 
U.S.  to  extend  requisite  credit  magnitudes  is 
questionable. 

•  The  added  psychological  effect  of  two  giants  dealing 
with  each  other,  implying  acceptance  of  the  USSR  as 
an  economic  superpower,  also  enhances  the  appeal  to 
the  Soviets  of  doing  business  with  the  United  States. 


C.  Soviet  Imports  of  U.S.  Technology  and  Goods 

A  survey  was  made  of  contracts  and  agreements  signed  by  the  Soviets 
and  U.S,  companies  between  1970  and  September  1974.  (See  Appendix)  It 
must  be  noted  that  a  distinction  should  be  made  between  identification 
of  contracts  and  agreements  signed  and  actual  measurement  of  the  quantity 
and  value  of  trade  flows  between  the  two  countries.  Such  an  unweighted 
measure  as  number  of  agreements  only  indicates  areas  of  interest,  pro¬ 
viding  a  profile  of  possible  future  economic  activity;  it  does  not 
measure  actual  trade  nor  does  it  provide  a  quantitative  measure  of 
relative  Interest.  These  unweighted  numbers  were  chosen  because  dollar 
values  were  not  consistently  reported  in  the  source  material.  The  data 
have  been  arranged  in  two  formats  in  the  Appendix.  First  the  U.S.  com¬ 
panies  involved  are  listed  alphabetically  and  second,  the  technologies 
are  listed  by  Standard  Industrial  Classification  (SIC)  number.  Both 


72 


sets  of  tables  contain  a  brief  description  of  the  product  being  exported 
or  the  terms  of  the  agreement  signed,  an  approximate  dollar  value  which 
usually  indicates  the  potential  value  of  the  deal  to  the  Western  partner, 
and  sources.  Because  of  the  nontechnical  descriptions  of  the  terms  of 
contracts  and  agreements  in  the  source  materials,  some  of  the  technologies 
may  have  been  misclassif led  or  a  major  project  may  have  been  misrepresented 
in  the  survey  by  having  only  part  of  its  SIC  profile  categorized.  For 
example,  technologies  in  an  agreement  signed  by  one  company  may  cover  a 
variety  of  SIC  areas  which,  due  to  the  limitations  cf  the  data  assembled 
for  this  study,  may  not  all  have  been  pinpointed. 

The  results  of  the  survey,  summarized  in  Table  IV-4,  show  that  of 
the  almost  two  hundred  contracts  and  agreements  documented  during  the 
time  period,  the  majority  (135)  came  under  the  category  of  nonelectric 
machinery  to  be  used  in  numerous  sectors  of  the  industry.  Within  this 
major  group,  large  numbers  of  agreements  were  signed  for  such  industries 
as  metalworking  machinery  and  equipment  (36),  construction,  mining,  and 
materials  handling  machinery  and  eqiupment  (29) ,  general  industrial 
machinery  and  equipment  (25)  ,  special  industry  machinery  except  metal¬ 
working  (20),  and  office  and  accounting  machines  (13).  A  further  sub¬ 
division  indicates  that  the  technologies  for  which  agreements  were  signed 
cover  such  diverse  areas  as  automotive  equipment  (especially  for  the 
Kama  River  truck  plant),  agricultural  equipment,  earthmoving  equipment, 
oilfield  equipment,  foundry  equipment,  food-processing  equipment,  textile 
equipment,  chemical  equipment,  and  medical  equipment.  The  second  largest 
major  group,  transportation  equipment,  contained  only  18  contracts  and 
agreements.  In  other  categories  13  each  were  signed  for  fabricated  metal 
products  and  electric  machinery;  11  for  the  category  containing  measuring, 
analyzing  and  controlling  Instruments,  photographic,  medical  and  optical 
goods,  watches  and  clocks,  and  less  than  6  for  the  remaining  classifi¬ 
cations  in  which  trade  took  place. 

This  study  does  not  include  the  Indirect  transfer  of  technology 
from  the  U.S.  to  the  USSR — that  is,  technology  which  is  transferred  from 


73 


SOVIET  IMPORTS  OF  U.S.  TECHNOLOGY  BY  SIC  GROUPS* 


W  Q  O 
I  H 
CM 


u  cd 
•H  i-» 

u  oo  o 

H  4J 
W  P  ^ 
I  3 
CO  c/3 


U  Cd 
•H  4J 

O  00  o 

H  *H  4J 
W  Q  P 
I  3 

c/3 


co 

M 

«»  4) 

§r-d| 

2  S£ 

o 

ft  >p 
M  3  t-i 
OOft 
T1  ft  U) 

3 
C 


#» 

'd 

'd 

M 

Q) 

0) 

a) 

•H 

a 

•H 

2 

4H 

a 

2 

•H 

i— < 

•H 

d 

CO 

H 

1 

CO 

Pd 

CO 

< 

CO 

cd 

H 

i 

cd 

o 

rH 

P6 

rH 

•H 

CJ 

o 

rJ 

4-» 

PH 

(U 

a) 

CO 

co 

a) 

2 

CO 

M 

2 

a 

M 

u 

CO 

a) 

<; 

j 

a) 

a 

cd 

2 

fX 

cd 

2 

S 

rH 

H 

i 

PH 

3 

C/3 

O 

0) 

0) 

CO 

a 

1 

-o 

d 

CO 

A 

■U 

rH 

2 

1 

d 

•H 

rH 

co 

CH 

W 

<; 

cd 

4H 

w 

a 

a) 

•H 

•H 

a 

•U 

>- 

CO 

<u 

co 

X 

o 

1 

CO 

CO 

ca 

0 

a) 

w 

2 

co 

i 

00 

CO 

P4 

cd 

2 

cd 

u 

5 

i 

4J 

o 

rH 

m 

A 

a 

N 

1 

CO 

i 

a 

2 

O 

•k 

a 

CO 

/-\ 

d 

a 

j 

u 

d 

CO 

CO 

•H 

M 

CO 

*d 

CJ 

d  « 

T3 

d 

u 

a) 

-r-N 

00 

o 

< 

1 

c 

n 

O 

M 

CO 

cd 

0) 

2 

CO 

d 

u 

X 

•H 

fl 

U 

d 

d 

rH 

a 

2 

•H 

00 

•H 

CH 

Cfl 

3 

X 

3 

2 

cd 

•d 

4J 

Ph 

d 

U 

H 

V 

g 

co 

3 

a 

0 

p 

•H 

CO 

rH 

ft 

| 

c 

a 

rH 

0 

00  <u 

•d 

d 

s 

0) 

4J 

cd 

cd 

ft 

l 

0 

cd 

CQ 

d 

d 

a 

2 

CO 

CO 

o 

4J 

U 

i 

CJ  • 

u 

s-/ 

•H 

fj 

0) 

CJ 

3 

cd 

d 

CO 

d 

P 

.  W 

2 

2 

a 

2 

ft 

1 

00  rH 

2 

M 

a 

cj 

o 

d 

i 

S-r 

co 

c 

i  d 

U 

cd 

1  u 

•H 

cd 

d 

d 

>s 

00 

CO 

•H 

1  M 

rH 

O 

H 

o 

a 

a 

«d 

co  co 

•H 

d 

E- 

1 

Or  M 

cd 

CO 

2 

*H 

cd 

CO 

W  a) 

M 

cd 

•H 

C 

I 

P 

u  cd 

M 

C 

00 

rH 

M 

H 

1  -H 

*d 

a 

P 

i  rt 

d 

d 

H3 

1  » 

cd 

M 

cd 

u 

a) 

Pd 

i  M 

d 

•H 

cd 

1 

1 

•G 

f 

t 

•u 

C 

:  co 

00 

O 

•H 

d 

2 

E- 

i  'd 

d 

M 

d 

C 

{ 

CO 

1  00 

a 

cd 

«d 

1  00 

u 

a 

M 

2 

HP 

w  a 

o 

Oi 

U 

ft 

i 

d 

d 

rH 

d 

o 

M 

<D 

4J 

d 

S 

>  3 

H 

ft 

I 

t: 

1  *H 

M 

PH 

co 

i  *H 

d 

U 

o 

cd 

l  O 

CO 

c 

:  a 

U 

00  ft 

M 

rH 

<3 

Z 

ftr 

CO 

d 

ii 

ft 

1 

<0  Or 

CO 

c 

a 

cd 

a 

H 

1 

d 

o 

cd 

< 

I 

•H 

d 

i  cd 

•H 

•H 

« 

o 

d 

d 

E- 

1 

CO  J3 

*d 

U 

cx 

)  u 

cd 

u 

/  •» 

O 

4J 

H 

1  3 

M 

d 

X 

K 

c 

:  w 

d 

cd 

i  CO 

*H 

u 

co 

•H 

d 

< 

O 

M 

cd 

2 

cc 

1 

u 

a 

0 

M 

CO 

a 

■U 

2 

H 

1  ft 

d 

rH 

rH 

CJ 

i  rH 

cd 

•H 

PH 

»H 

u 

d 

•H 

a) 

u 

w 

1  H 

UH 

rH 

cd 

a 

1 

« 

o 

U 

cd 

CO 

T> 

ft  JS 

d 

2 

'  <U 

d 

d 

4J 

ft 

1 1 

pH 

H 

!  ft 

•H 

X 

H 

1  u 

3 

a 

CO 

u 

X 

14-1 

0 

a 

a) 

H 

z 

ct 

at 

M 

cd 

c« 

1  il 

M 

cd 

d 

CO 

X 

i  a 

2 

co 

2 

< 

3 

u 

X 

ja 

(14 

4J 

!  22 

d 

rH 

X 

0 

•H 

CJ 

Z 

d 

cd 

d 

M 

1 

co 

1 

3 

!  * 

1 

2 

1 

H 

I 

_ i 

2 

l 

fe 

1 

2 

i 

• 

• 

N 

1  • 

• 

§5 

i ; 

3 

• 

. 

• 

• 

Pd 

i 

O' 

Qh 

fti  1 

ft 

as 

CM 

OS 

00 

CM 

CO 

9t 

rH 

CM 

sO 

Os 

•H 

>o 

00 

oo 

CO 

CO 

rH 

CM 

CM 

CM 

NO 

CO 

Os 

CO 

rH 

CO 

CO 

vO 

PI 

00 

00 

CO 

co 

*d- 

CM 

1 

CM 

1 

CO 

1 

co 

1 

CO 

1 

co 

1 

1 

• 

• 

33 

• 

• 

a 

• 

• 

• 

75 


SOVIET  IMPORTS  OF  U.S.  TECHNOLOGY  BY  SIC  GROUPS 


a  <\ 

<a  P 


o  u 

td 

01  U  U 

a  a  m 

Bow 
3  U 


N  H  H 


O  3 

ft  er 
w 


i 

CO 

TJ 

G 

td  ft 

1 

rH 

g 

M 

cd 

Q) 

c 

<0 

•H 

ft  < 

3 

w 

41 

g 

•rl 

c 

4J 

•U 

u 

1 

cd 

a 

co 

M 

•r 

cd 

4J 

<4-1 

TJ  H 

1 

M 

a 

1-1 

00 

O 

4. 

o 

•H 

cd 

3  ft 

i  CO 

*3 

o 

2 

«k 

a 

CO 

•r 

*H 

fa 

Q) 

td  ft 

i  <0 

>» 

•H 

0 

00 

•rl 

CO 

c 

1  u 

fa 

tj 

•  a 

fa 

fa 

« 

G 

> 

at 

!  ^ 

a) 

0  ft 

1  -H 

CO 

X 

•H 

cd 

o 

£ 

I  «d 

fa 

*3 

Q*  ft 

fa 

*3 

3 

> 

u 

u 

£ 

fa 

•H 

g 

•H  ft 

1  u 

a 

fa 

a 

cd 

00 

< 

i 

fa 

a, 

3 

cd 

V 

M 

g 

CO 

ft 

i  H 

O 

•3 

00 

w  TJ 

*3 

V, 

I  1 

T) 

f— i 

T3  ft 

1 

CO 

CJ 

u 

G 

# 

a 

S 

1  o 

g 

•H 

a>  ft 

i  nd 

cd  co 

td 

w 

•*  *H 

cd 

W 

a) 

cd 

O 

u  u 

'  G 

O  fa 

rH 

O 

00  fa 

< 

:  a 

fa 

td  >< 

cd 

•H 

Q| 

A 

G  *H 

0) 

cd 

CO 

CJ  ft 

1 

•  G 

3 

*o 

00 

•H  0) 

a 

r— 

1  H 

0) 

rH 

i-i 

CO 

0  fa 

a 

d 

4J  CO 

a 

i— 

H 

> 

cd 

M  • 

»  d 

cd 

0) 

3 

nH 

td  cd 

cd 

CC 

a) 

rl 

fa 

J3  > 

!  c 

<0  4J 

fa 

•U 

O  »H 

a 

E 

!  o 

cd 

<U 

td  a: 

•H 

fa  9 

a 

2 

cd 

CJ  U 

”0 

t/ 

>  co 

> 

s 

ft  ft 

1  00 

CO  CO 

M 

H 

0 

M 

H 

2 

;  g 

td 

CJ 

| 

o 

1 

d 

1 

1 

1  H 

i  fa 

l 

1 

ft 

ft 

i 

• 

• 

• 

a 

• 

• 

f-gl 

on 

CM 

<* 

GO 

0  q  3 

00 

ON 

ON 

ON 

rH 

MiS 

•4* 

>d* 

Hf 

-O 

IT) 

O 

co 

00  CO 

ON  CO 

CO 

CO 

rH  CO 

m  9-C 

o  o  u 


*3  <T 

co  i  co 


ui 

co  cm 
m 

I  co  I 


I 


3523  -  Farm  Machinery  and  Equipment 


SOVIET  IMPORTS  OF  U.S.  TECHNOLOGY  BY  SIC  GROUPS 


OO  I 
G 

•H  03  rl  H 

C  U  U  tO 
M  C  H  -H  U 
H  03  05  O 
W  0  I  H 

0)  Csi 

(0  <U 

(DM  rH 

•H  0(  aj  G 

G  <J  *H  AJ 

G  U  00  O 

CXTJ  H  -H  U 

S  G  LO  Q  J3 
O  G  13 
O  cO  C/5 

03 

VM  AJ 

o  a  »-h 

G  aj  G 

MG  -H  AJ 

(1)  AJ  U  00  o 

43  C3  W  »rJ  4J 
0  O  W 
3  U  13 
2  (73 


m  o\  ro  co  rH 


O  rH  CN  CN 


u  >* 

G  M 

S  0) 

G  aj 
G  -rl  G 

O  43  G 

•HUS 
AJ  td  G. 

y  s  -h 

?  .3 


T3 

0) 

G 

a 

03 

•H 

G 

G 

MH 

AJ 

O 

iH 

CO 

•H 

CO 

Jo 

> 

CO 

C/3 

03 

a) 

G 

M 

a 

*-H 

rH 

G 

CJ 

•H 

4* 

00 

cd 

a 

G 

G 

M 

G 

•H 

AJ  M 

O 

AJ 

M 

G  G 

G 

C/3 

AJ 

CO 

03 

3 

G  43 

O 

G 

CD 

a 

CO 

8  5 

X 

TJ 

G 

0 

•  G 

G.  G 

G 

s 

K 

> 

>  G 

•H  0) 

TJ 

G 

a 

H 

H 

>  X 

3  rH 

G 

•H 

cr  w 

3 

* 

3 

00 

0J 

3  *T3 

Cx| 

03 

u* 

G 

s 

G 

AJ 

M 

w 

•H 

G 

TJ  O 

CO 

G 

AJ 

s 

G  2 

a) 

n 

T3 

AJ 

M 

03 

G 

G 

•H 

G 

3 

O 

© 

W 

G 

G 

G 

O 

Cn 

i  *H 

*H 

>>  >» 

M 

M 

M 

0 

Vi  Vi 

O 

H 

Js 

rH 

rH 

1  O 

0 

y  y 

M 

G 

G 

1  0) 

H 

a  a 

T—i 

* 

g 

AJ 

AJ 

•  03 

•H 

G 

G 

g 

G 

g 

■o 

A  a 

•H 

•H 

X 

X 

u 

a 

U  U 

M 

a 

43 

o 

« 

JS  <3 

AJ 

3 

O 

«k 

«  <« 

a 

a  a 

03 

M 

3 

03 

cc 

( 

3 

H 

Jsj 

rH 

1  rH 

(3 

r— 1  60 

O 

0 

o 

V 

H  C 

G 

rH 

00 

O 

o 

0 

> 

a  -3 

M 

G 

a 

H 

H 

H 

•H 

X  M 

•H 

•H 

M 

u 

* 

M 

0) 

CD 

G 

a 

60  O 

(0 

AJ 

M 

G 

G 

G 

a  3 

AJ 

CO 

O 

•H 

•H 

•H 

H 

•H  H 

03 

3 

Z 

43 

2 

:  43 

V 

r-l  Id 

•H 

'G 

H 

a 

u 

a 

» 

iH  U 

o 

6 

G 

jd 

G 

G 

o 

o  y 

X 

H 

AJ 

2 

X 

cu 

a  a 

&  >. 

O  Vj 

e  a 

•H  C 
•C  -H 

y  x 

l  | 

M  0) 


’•si 

rH 

CN 

CO 

uo 

vO 

rH 

CN 

vO 

O  G  3 

CO 

CO 

CO 

co 

co 

CO 

•G* 

^3- 

•t 

M  id  2 

m 

UO 

uo 

uo 

uo 

uO 

m 

U0 

uo 

O 

a.  y 

co 

Ln 

CO 

CO 

CO 

CO 

CO 

co  -g- 

CO 

co 

CO 

CO 

3552  -  Textile  Machinery 

3555  -  Printing  Trades  Machinery  and  Equipment 

3559  -  Special  Machinery  Equipment,  Not  Elsewhere  Classified 


o  o 

3 

M  t-i 
3  4-1  CJ 

&  a  m 
sow 
3  o 
55 


JS  3 
O  3* 

jg  w 

ao 

rH  d 
3  -H 


ft 

CO  *H 

a  3 
<u  o* 
>  w 
o 

•3 

•a  a 
a  co 
<o 


a 

d 

O 

iH 

d 

a) 

M 

co 

•H 

o 

3 

•H 

co 

00 

8 

d 

■C 

a 

3* 

4J 

d 

<D 

d 

M 

E 

O 

< 

W 

d 

a 

iH 

O 

d 

d 

3 

•H 

8 

8 

X 

T) 

oo 

o 

u 

> 

d 

8 

co 

P 

a 

O  4J 

o 

M 

3 

3 

d 

co 

•H 

c0 

iH 

q  d 

z 

0) 

ft 

U 

E 

CO 

CO 

4J 

<  9 

CO 

8 

ft 

0) 

a) 

•H 

#* 

3 

i 

•0 

•H 

W 

ij 

a 

M 

00 

ft 

•3  ft 

© 

Q 

0 

u 

o 

U 

q 

B 

d  -h 

a) 

d 

o 

CO 

u 

CO 

iH 

O 

3  3 

d 

c0 

•3 

P4 

cu 

d 

4J 

tj 

3* 

•H 

d 

8 

3 

00  w 

,2 

P 

3 

3 

CJ 

H 

rH 

d 

'O 

ft 

o 

d 

a 

o 

cO 

co 

M 

a> 

H 

•H 

•H  00 

d 

•H 

00 

•H 

•H 

•H 

O 

d 

u  d 

X 

■U 

d 

l-i  H  4-1 

*j  «  -h 

to  M  CO 

3  0)  to 

•3  C  (d 

a  3  r-t 

w  c5  a 


H  B  <4H 

id  o  tw 

U  <J  o 


0)  rH 

m  <d 

0)  CJ 

3  M 

3  4-1 

00  3 

H  3 

W  rH 

W 

O  *J 

55  ft 

3 

•  O 

(0  .  X 

3  W 

•5  . 

O  M 


©  4J 

•h  a 

a  <u 

o 

3  3 

u 

O  Ps 

*->  M 

0)  © 

m  a 

d  «h 

rC 

M  U 

^  5 


(0 

*  d 

JM  CO  U 

(4  d  d 

w  u  U 

2  cd  <0 

w  u  a 

a  co  a. 

u  o*  <j 

3  $  - 

3 

O  1— I  iH 

H  3  IH 

55  -H  4J 

O  M  8 

Pi  *J  3 

H  8  T3 

U  3  C 


►J  W  O 

<  4J  3 

CJ  O  <H 

M  3  W 

Pi  rH 

H  W  I 


111 

H 

<o 

o\ 

CO 

os 

vO 

Os 

CM 

a\ 

ON 

vO 

VO 

vD 

nO 

vO 

r* 

00 

00 

OS 

Os 

CM 

m 

CO 

UO 

m 

m 

m 

m 

in 

NO 

CJ 

s O 

CO 

ro 

CO 

CO 

CO 

1^. 

co 

co 

co 

00 

co 

co 

Os 

co 

co 

CM 

<n 

ft  >, 

m 

m 

m 

m 

vO 

M  3  w 

O  O  4J 

co 

1 

1 

1 

1 

1 

CO 

1 

I 

l 

CO 

1 

1 

CO 

1 

i 

CO 

1 

1-1  tH  8 

fll  rH 

• 

• 

• 

• 

NO  • 

Table  IV-4  (Continued) 


& 


o  o 

G 

u  u 
G 

■i  § 

d  u 

3 


•50 

G 

aj 

•H 

(0 

•H 

•H 

G 

u 

u 

00 

CO 

oo 

G 

M 

•H 

•U 

•H 

(D 

CO 

Q 

O 

CO 

a 

1 

H 

0) 

CM 

CO 

<D 

0) 

U 

rH 

•H 

OC 

aj 

CO 

G 

< 

•H 

AJ 

cO 

o 

GO 

O 

a 

*g 

M 

•H 

AJ 

a 

G 

CO 

Q 

X> 

o 

CO 

1 

d 

o 

CO 

CO 

CO 

SAJ 

AJ 

sO 

«H 


4J  CO 
•H  44 
00  O 

•rH  44 

Q  42 
l  d 

<J-  CO, 


nO 


o 

peJ 

O 

CJ 

M 

co 

PQ 


C 

o 

*H 

4J 

a 

a> 

•u 

0) 

Q 

*G 

G 

(0 


0) 

0) 

•H 

rH 

a 

a 

d 

CO 


PS 

CO 

M  TJ 
I  G 

X  cO 

a  rH 

•H  CO 
aj  a 
d  *h 
g 

ex  qj 
co  a 


:o 

aj 

C 


d 

M 


CO 

c 


42 

CJ 

M 


I 

G 

M 

AJ 

CO 

C 


42 

CJ 

D 

c0 

0) 


O 

GO 

« 

U  0 

•  0k 

G 

G 

O 

G 

4J 

a)  u 

CO 

G 

G 

r4 

•H 

c 

rG  AJ 

1 

L-4 

G 

03 

O 

rH 

§ 

H  a 

t 

2 

G 

Z 

CO 

0 

a) 

U 

3 

P3 

*G 

PC 

G 

o. 

*  rH 

G 

CO 

1 

2  ta 

G 

CJ 

GO 

•rl 

X  w 

qj 

a> 

t 

S  x 

'G 

G 

w 

*H 

3 

G 

9 

•H 

t 

y  u 

G 

H 

4J 

CO 

O' 

D  •" 

CD 

T> 

i 

H  O 

G 

A 

G 

Id 

I  CO 

•H 

0 

G 

V)  i-l 

CJ 

• 

G 

* 

X  <D 

d 

p 

G 

z  u 

A 

•H 

CO 

oc 

a 

GO 

•t 

42 

c r 

•H 

t 

HI 

a 

• 

Cl 

cd 

c 

u  d 

w 

V4 

Q 

•H 

•H 

p 

■H 

•H 

•H 

H 

•H  H 

G 

O 

G  1 

o  z 

4H 

AJ 

'O 

d 

AJ 

tu 

G. 

(D 

O 

G 

4J 

z  < 

•H 

C  44 

ptt 

<0 

cr 

44 

a 

O  TJ 

rH 

G 

G 

U 

M 

U 

G  G 

o 

a 

w 

•H 

•H 

O  G  CO 

a 

U 

G 

U 

G 

J  w 

G 

•H  G 

a 

a 

j: 

co  g  d 

•H 

0) 

CJ 

U 

CD 

hJ  w 

G 

O  a 

CO 

GO 

CO 

O  44 

43 

GO 

a 

G 

o  2 

•H 

CO  CD 

£ 

Cl 

G 

G 

ifl 

D  CO  G 

<D 

G 

<J 

CD 

T3 

Bl  o 

a 

•H 

PS 

0 

•H 

3 

X 

O  d  M 

> 

G 

G  1 

H  H 

co 

•  d 

O 

•i- 

U 

M  CO 

G  44  G 

co 

'G 

'G 

G 

z  ^ 

x  cr 

& 

JS 

•H 

h  d 

i—H 

rH  G  CD 

U 

G 

G 

G 

o  S 

•  AJ 

M  Ed 

X 

2 

3 

44 

44 

(0 

(H  M  CD 

0 

G 

G 

G 

G 

u 

Ps  G 

o 

M 

G 

G  cO 

a 

G  < 

u 

P 

G 

•  «k 

U  G 

AJ  'G 

T3 

CO 

O  U 

•H 

*  CD 

o 

G 

G 

rH 

p  co 

o  a 

G  G 

H 

G 

a 

•H  CO 

U 

Ps  a  u  | 

H 

a 

TJ 

u 

G 

a 

Z  P 

AJ  Ok 

M  AJ 

W 

cO 

a 

co  a 

4 J 

G  C  -H  | 

z; 

G 

u 

rH 

>* 

<  O 

G  *H 

O  G 

M 

•H 

•H  CD 

u 

M  44 

y 

'G 

G 

G 

G 

a 

CJ 

O 

M  d 

42  *H 

> 

GO 

d 

>  <3 

a) 

1  3  ! 

2 

G 

a. 

AJ 

PS 

•H 

A  O 

o  cr 

G  O 

o 

G 

CO 

o* 

Q) 

iH 

X  rt  <U  i 

5 

G 

CO 

M 

CJ 

CQ  i 

o 

p  w 

P  O 

co 

•H 

a 

w 

rH  n3 

U3 

m  a  i 

h-l 

G 

G 

G 

•H 

Z  r4 

G 

4J 

a 

CD  G 

old  i 

3 

CO 

rH 

rH 

CD 

PQ 

« 

M  -3 

rH  -G 

•»  G 

43 

tO 

G 

H  c0 

CO 

•rl  X  U  l 

or 

G 

a 

u 

G 

N  U 

G 

00  C 

GO 

h4 

O 

d 

.a  a)  i 

w 

rH 

•H 

•H 

*G 

* 

G  ] 

X  M 

*  44 

G 

•H 

•H 

T3  44 

0 

O.  U  A 

CJ 

43 

43 

G 

G 

rH 

^3  H 

00  G 

•H  TJ 

i-4 

CJ 

AJ 

G  G 

G 

It  II  u 

3 

•H 

G 

G 

G 

G 

a 

3  CD 

G  *H 

U  o 

•rl 

co 

co  gj 

G 

n  Jc  o 

O 

> 

> 

rH 

!S 

Z  o 

•H  CJ 

G  G 

CJ 

U 

a 

9 

c0 

00  U  U  1 

M 

<D 

4J 

a 

a 

M  O 

G 

•H 

u 

•h 

o  a 

rH 

O  O  U  1 

H 

> 

U 

U 

<4H 

>N 

M 

Q 

G  G 

G  G 

M 

u 

g 

•H  *H 

rH 

■H  O 

« 

O 

O 

G 

a 

O 

a  z 

G  G 

*H  44 

4J 

0) 

2 

T3  d 

a) 

■a  -a  <u  i 

H 

M 

4J 

u 

u 

u 

AJ 

G  3 

00  G 

O 

0) 

rH 

w 

i 

co  cr 
(2  w 

a 

co 

3  O  -1  | 

«  «  u  i 

X 

o 

O 

4J 

a 

S 

o 

u 

0 

4J 

2  i 

z 

H  J 

G  G 

w  a 

rH 

w 

1 

o 

o 

i 

m 

1  CO 

s 

i 

i 

•H 

< 

2 

1 

a3  3 

D  O 

1 

z 

CO  M 

• 

• 

• 

• 

• 

• 

•«  n 

• 

t»  M  CO 
2'J1 


G 

U 

M 

G 

CD 

*3 

d 

'S  1 

rH 

CM 

m 

rH 

rH 

rH 

o 

G  d 

st 

NO 

o\ 

rH 

rH 

rH 

u 

G  Z 

NO 

SO 

NO 

r- 

00 

O 

ro 

NO 

CO 

o> 

CO 

rH 

co 

CO 

CM 

co 

rH 

CO 

&  r* 

vO 

sO 

oo 

u 

d  w1 

a  1 1 

CO 

1 

rs 

1 

CH 

1 

co 

1 

1 

co 

to 

1 

CO 

1 

co 


oo 

co 


L 


7S 


SOVIET  IMPORTS  OF  U.S.  TECHNOLOGY  BY  SIC  GROUPS 


SOVIET  IMPORTS  OF  U.S.  TECHNOLOGY  BY  SIC  GROUPS 


w  q  o 

t  H 

CN 


R)  U  60  O 
Q,  13  H  -H  U 

Ort  13 

u  n  w 

(O 

>4-1  u 

O  O  r-t 

a)  UR) 

MU  -HU 

0)  U  U  60  O 

A  a  M  -H  U 

1  OMQO 
3  0  13 

S5  -3-  CO 


CO 

CO 

O 

a; 

<u 

a> 

•H 

o 

C/3 

o 

> 

CO 

•H 

•H 

M 

a> 

> 

CO 

> 

a) 

CO 

a 

Vi 

a 

U 

C/3 

a) 

•H 

a) 

0 

4) 

a 

> 

C/3 

•H 

C/3 

00 

•H 

H 

4J 

a 

> 

4) 

a) 

cd 

00 

•H 

C/3 

u 

rH 

a 

Ps 

4) 

4> 

*H 

4> 

C/3 

00 

fltf 

>» 

}> 

d 

CO 

4J 

a) 

w 

00 

•H 

a ) 

4-1 

a 

> 

a 

d. 

a 

0 

•H 

M 

C/3 

•H 

4) 

•H 

C/3 

3 

a 

0) 

> 

X) 

C/3 

TJ 

4) 

U 

M 

3 

d 

4) 

a) 

a) 

CO 

fXi 

T3 

cd 

o 

C/3 

a) 

a 

3 

Q 

VI 

a 

*3 

3 

o 

00 

o 

•H 

i 

»H 

O 

a 

> 

cd 

* 

cd 

« 

”0 

*H 

■'O 

V4 

rH 

Vi 

3 

a  <u 

R)  CO  60 
3 

60  CO  -H 


4)  *H 

d 

1 

•H 

CO 

cr 

1  *H 

o 

•H 

a  43 

Q) 

cd 

3 

CO 

d 

ft 

1  43 

H 

VI 

cx  u 

00 

VI 

Vi 

3 

o 

CJ 

1  O 

<3 

•H 

•H  cd 

<J 

cd 

00 

« 

CJ 

i— 

1  Vi 

TJ 

3  £ 

a 

o 

> 

;  < 

3 

O' 

CO 

00 

Vi 

CO 

* 

PC 

1 

00 

< 

W  rH 

w 

d 

(X 

3 

VI 

M 

3  •* 

d 

cd 

a 

oo 

•H 

d 

0 

d 

c r. 

)  00 

•H 

a 

M 

d 

CO 

3 

u 

4) 

4) 

d 

Vi 

00 

ps  O 

> 

•H 

•H 

4) 

d 

a 

CO 

t  *H 

4) 

d 

H  Vl 

% 

a 

VI 

M 

V) 

cd 

4) 

P 

>  Vt 

41 

•H 

0)  q) 

W 

•H 

Vi 

4) 

3 

rH 

00 

c 

»  4> 

d 

VI 

a  i 

CO 

VI 

4) 

VI 

g. 

cd 

1  4) 

•H 

d 

•H  0 

u 

> 

3 

a 

4) 

d 

2 

i  d 

00 

3 

43  0 

CO 

4) 

fi* 

o 

a 

3 

2 

•H 

d 

0 

U  CJ 

CO 

> 

< 

a 

CJ 

CO 

X 

1  00 

w 

o 

d 

w 

Tf 

0 

H 

i  d 

Q 

X  1 

g 

< 

1 

CJ 

1 

X 

i 

w 

1  w 

1 

< 

H 

CJ 

i 

• 

CO 

• 

• 

• 

c/1 

>  • 

• 

d 

H 

i 

OQ 

X 

CO 

M 

A  0) 

3  tj  ■§ 

2  al 

o 

M  §■£ 
o  o  u 
•n  M  oo 
|  O  3 


rH 

CN 

CN 

rH 

3 

on 

H 

cn 

CH 

CO 

ON 

On 

fN. 

r* 

ON 

rH 

oo 

cn 

00 

cn 

ro 

on 

ON 

1 

r^. 

1 

1 

oo 

1 

oo 

1 

• 

• 

on 

• 

• 

00 

the  U.S.  to  Eastern  or  Western  Europe  and  from  there  to  the  Soviet  Union. 

In  selected  areas,  this  indirect  route  could  be  the  means  by  which  the 
Soviet  Union  acquires  technology  used  to  compete  with  the  U.S.  in  third 
country  markets.  While  transfer  of  technology  to  Eastern  Europe  was  included 
in  the  original  scope  of  the  study,  the  Working  Group,  due  to  time  and  re¬ 
source  constraints,  decided  that  the  research  effort  would  focus  on  the  USSR 
alone . 

D.  Overview  of  Soviet-West  European-Japanese  Trade 

In  addition  to  U.S. -Soviet  trade,  a  more  limited  survey  was  made  of 
Soviet  trade  with  Western  Europe  and  Japan  in  1974  (see  Appendix) . 

This  survey  was  made  in  order  to  compare  patterns  of  U.S. -US SR  trade  with 
those  of  Western  Europe/ Japan-USSR  trade.  The  Appendix  contains  a  listing 
of  contracts  and  agreements  by  technology  area  and  gives  the  company  name, 
approximate  dollar  value  and  source.  In  general,  a  pattern  similar  to 
that  observed  for  U.S. -USSR  trade  emerges.  Table  IV-5  summarizes  the  data, 
listing  the  agreements  by  technology  area.  There  is  heavy  concentration 
in  the  metallurgy  and  metalworking,  automotive,  chemical,  heavy  machinery, 
and  power  industries,  as  was  noted  in  U.S. -USSR  trade  flows.  The  major 
difference  is  the  larger  number  of  Soviet-West  European/Japanese  contracts 
and  agreements  under  the  headings  of  chemical  equipment  and  light  industry, 
especially  synthetic  fibers,  textile  equipment  and  clothing. 

E.  Soviet  Priority  Needs 

Soviet  imports  and  cooperative  agreements  reflect  both  what  they 
actually  need  and  what  they  perceive  they  can  purchase  abroad  considering 
current  foreign  exchange  constraints,  current  world  prices,  bilateral 
trade  agreements,  export  controls,  etc.  However,  these  conditions  are 
subject  to  change,  in  which  case  the  Soviet  shopping  list  may  change. 

One  way  to  check  on  possible  future  purchases  which  may  impact  on  U.S. 
commercial  positions  within  the  study  time  frame,  therefore,  is  to  compare 
Soviet  domestic  economic  priorities  and  problems  with  actual  contracts  and 
agreements  and  actual  orders  identified  in  the  survey. 
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Table  IV-5 


USSR  TECHNOLOGY  IMPORTS  FROM  FRANCE,  GREAT  BRITAIN, 
ITALY,  WEST  GERMANY  AND  JAPAN  IN  1974* 


Industry 


Number  of  Contracts 


Automotive  18 

Chemical  20 

Communications  5 

Construction  5 

Food  10 

Freight  and  Transport  10 

Heavy  Machinery  19 

Instrumentation  4 

Light  Industry  26 

(Synthetic  Fabrics. 

Textile  Equipment.  (18) 

Clothing) 

Lumber  and  Paper  5 

Materials  Technology  8 

Metallurgy  and  Metalworking  30 

Power,  Petroleum  and  Pipeline  14 

Miscellaneous  11 


*  The  focus  of  this  study  has  been  imports  from  the  U.S.  Data  on 
Soviet  contracts  and  agreements  with  West  European  firms  were 
surveyed  to  be  sure  that  the  Soviets  were  not  dividing  their  tech¬ 
nology  sources  in  such  a  way  that  looking  at  U.S.  data  would  lead 
to  gross  errors. 


33 


SSC's  research  on  the  Soviet  economy,  particularly  that  associated 
with  the  development  of  the  SRI/WEFA  Soviet  econometric  model,  leads  to 
the  conclusion  that  there  is  a  strong  relationship  between  domestic 
economic  problem  areas  and  the  recent  Soviet  pattern  of  imports  and  S&T 
agreements.  Priority  problems  include; 

•  Agriculture 

-  Basic  contribution  to  standard  of  living;  promises 
of  leaders  of  rising  standard  of  living 

-  Perennial  problem  of  sluggish  growth  of  output 

-  Cyclical  bad  weather  causes  severe  harvest  drops 
which  have  led  to  heavy  hard  currency  expenditures 
on  grain  imports  from  the  West 

-  Substantial  user  of  economic  resources:  about  30 
percent  of  labor  force  and  more  than  20  percent  of 
total  investment 

-  Plagued  by  low  labor  and  capital  productivity. 

•  Chemicals 

-  A  basic  industry  in  a  modem  economy;  chemicals  used 
widely  throughout  economy  (e.g.,  alloyed  steels) 

-  Fertilizers  for  agriculture  critical  to  increased 
output  in  that  sector 

-  Man-made  materials  and  fibers  (petrochemicals) 

-  Priority  problems  in  industry  and  consumer  goods 
sector 

-  Soviet  chemical  and  petrochemical  industries  rela¬ 
tively  backward;  modernization  and  expansion  campaign 
began  in  mid-50s. 

•  Computers 

-  Strategic  role  of  information  handling  in  the  Soviet 
centralized  economy 

-  Data  processing  needs  in  planning  and  management 
intensify  as  economy  develops 

-  Myriad  direct  industrial  uses  of  computers  in  servo¬ 
mechanisms,  automated  machinery,  guidance  equipment, 
scheduling  and  ticketing  systems. 
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•  Electronics  (semiconductors,  integrated  circuits) 

-  Rapidly  changing  technology  affects  many  other  branches 

-  Components  of  final  products  for  consumers,  industry, 
military 

-  Basic  component  in  computers. 

•  Consumer  Goods 

-  Commitment  of  leadership  to  provide  rising  level  of 
consumer  welfare  must  be  met,  to  some  extent,  in 
order  to  maintain  political  stability 

-  Present  capacity  to  produce  consumer  goods  insufficient 
and  capital  equipment  technologically  backward 

-  Consumer  services  poorly  organized,  low  social  recog¬ 
nition,  backward  technology. 

•  Construction 

-  Basic  industry  in  any  modern,  growing  economy,  inte¬ 
grally  involved  in  the  investment  process 

-  Has  been  a  consistent  problem  area  in  Soviet  economy: 
low  quality  of  output,  low  productivity,  growth  of 
stock  of  uncompleted  construction 

-  Low  technical  level  of  construction;  need  for  modern 
construction  equipment 

-  Role  of  construction  in  expansion  of  transportation 
sector:  road  construction,  airport  and  railway 
construction,  pipelines. 

•  Energy 

-  Domestic  needs  growing  more  rapidly  than  current 
production 

-  Present  energy  sources  operating  in  ranges  of  de¬ 
creasing  return 

-  New  sources  must  be  developed — requires  high  invest¬ 
ment 

-  New  technology  needed  to  improve  efficiency  in  pro¬ 
duction  from  current  sources  of  energy  and  to  develop 
new  sources 

-  Pipeline  construction  needed  for  transporting  oil  and 
gas. 
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•  Transportation 

-  As  Soviet  Union  enters  automobile  age,  critical  need 
for  expansion  of  auto  and  truck  production  capacity, 
road  system,  and  auto  facilities 

-  With  expansion  of  Soviet  economy,  regional  spread 
becomes  increasingly  Important  putting  pressure  on 
transportation  system 

-  Massive  size  of  Soviet  Union  intensifies  need  for 
efficient  provision  of  transportation,  especially 
air  transport 

-  With  Increased  specialization  of  productive  facili¬ 
ties  in  an  advanced  economy,  need  for  transportation 
increases 

-  Modern  transportation  technology  important  in  order 

to  reduce  cost  as  provision  of  transportation  services 
grows  rapidly  in  a  modern  economy 


The  apparent  willingness  of  the  Soviets  to  import  as  part  of  the 
solution  of  priority  domestic  problems  raises  the  possibility  of  using 
the  "dual  options"  strategy  to  expand  domestic  production  but  concurrently 
export  a  portion  of  total  production  to  test  export  feasibility  and  to 
generate  additional  hard  currency  earnings.  For  each  of  the  above  domestic 
priority  economic  problems  an  analysis  of  specific  product  areas  would 
need  to  be  undertaken,  probably  at  the  three  digit  SIC  level,  of  the 
feasibility  of  the  Soviets  pursuing  the  external/ internal  options  approach. 
Such  an  effort  was  not  possible  within  the  scope  of  this  study. 
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V  PRODUCT  AREA  CASE  STUDIES 


A.  Selection  of  Product  Areas 


From  a  general  analysis  of  Soviet  technological  requirements,  both 
as  expressed  in  actual  import  activity  and  through  a  review  of  Soviet 
economic  literature,  thirteen  product  areas  were  identified  as  potentially 
having  significant  impacts  on  U.S.  market  positions.  The  thirteen  tech¬ 
nology  areas  (listed  alphabetically)  are: 

1.  Agriculture  (agribusiness  and  food  processing 
machinery  and  equipment) 

2  Alumina 

3.  Automotive  (both  for  heavy  trucks  and  passenger  autos) 

4.  Aviation 

5.  Chemical  production  (synthetic  fibers,  fertilizers,  and 
basic  chemicals) 

6.  Computer 

7.  Construction  equipment 

8.  Electronics 

9.  Energy  production  (electric  power  generation  and 
nuclear  power  plants) 

10.  Forest  products 

11.  Medical  equipment 

12.  Mining  equipment 

13.  Oil  and  gas . extraction,  transport  and  refining 
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After  an  in-process  review  with  the  interagency  working  group  which 
monitors  the  study,  four  areas  were  selected  for  in-depth  analysis. 

Within  each  general  area  a  subsector  was  identified  to  receive  particular, 
emphasis.  The  four  areas  are: 


General  Area 


Specific  Subsector 


Electronics 

Aviation/ commercial  aircraft 

Construction  machinery  and 
equipment 

Chemicals /man-made  fibers 


semiconductors 

wide-body  jets 

earthmoving  machinery 
and  equipment 

synthetic  fibers 


The  interagency  group  chose  not  to  reject  electronics  as  one  of  the 
case  study  areas  even  though  there  are  considerable  current  restrictions 
on  export  of  technology  in  this  area.  There  are  also  stringent  controls  on 
aircraft  technology.  These  areas  were  retained  on  the  grounds  that  the 
working  group  wanted  inputs  to  their  internal-to-Government  studies  of 
the  conoerclal  aspects  of  U.S.  policy  as  it  applies  to  these  areas. 


For  each  of  the  four  areas,  four  issues  were  addressed: 


1.  Product  definition 

2.  U.S.  position  in  the  world  market 

3.  Characteristics  of  competitive  advantage 

4.  General  state  of  Soviet  technology. 

From  these  analyses  a  net  assessment  was  prepared  that  addressed  two 
questions : 

1.  Would  the  Soviet  Union  choose  to  compete  in  this  product 
area  in  the  world  market? 

2.  If  the  decision  were  to  be  made  to  compete,  would  the 
effort  be  successful? 
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The  research  on  the  first  three  issues  of  the  case  studies 
was  conducted  by  industrial  economists  from  the  Economics  Division  at 
SRl/Menlo  Park.  The  assessment  of  the  state  of  Soviet  technology 
was  done  jointly  by  the  Soviet  specialists  of  the  Strategic  Studies 
Center  and  the  Industrial  economists.  The  net  assessments  were  con¬ 
ducted  by  the  SSC's  Soviet  specialists. 

The  case  study  material  is  summarized  in  the  following  order: 

•  Semiconductors 

•  Wide  body  jets 

•  Earthmovlng  machinery  and  equipment 

•  Synthetic  fiber. 

B.  Semiconductor  Technology 

1.  Description  of  the  Product1 

Semiconductors  are  solid-state  switches  or  amplifiers  for 
electric  current  and  voltage.  They  are  important  components  in  a  wide 
variety  of  electronic  equipment  used  in  private  industry  and  defense, 
as  well  as  in  a  number  of  consumer  goods.  The  semiconductor  industry 
produces  both  discrete  components,  e.g.,  signal  and  power  transistors, 
signal  diodes  and  power  rectifiers,  etc.,  and  integrated  circuits,  which 
combine  a  number  of  discrete  components  on  a  single  chip.  Integrated 
circuits  are  loosely  classified,  according  to  the  density  of  components 
per  chip,  as  small  scale  (SSI),  medium  scale  (MSI),  or  large  scale  inte¬ 
gration  (LSI) .  While  the  SSI  and  MSI  sectors  of  the  industry  are  reaching 
maturity,  the  LSI  sector  did  not  show  great  promise  until  the  late  1960s 
with  the  development  of  the  metal-oxide  semiconductor  (MOS)  device.  Since 


1  In  this  study,  the  industry  described  is  designated  by  the  Standard 
Industrial  Classification  number  3674. 


I 


89 


1968,  however,  the  MOS/LSI  Industry  has  been  one  of  the  most  dynamic  fac¬ 
tors  In  the  electronics  area.  U.S.  MOS/LSI  production  grew  from  a  figure 
of  $6  million  in  1968  to  $554  million  In  1974.  Because  of  the  growth  In 
the  MOS/LSI  sector  in  recent  years,  and  because  MOS/LSI  technology  is  be¬ 
ing  sought  by  the  USSR,  this  sector  served  as  the  focus  of  the  analysis. 
The  Soviet  Union  Is  also  Interested  in  acquiring  all  types  of  bipolar 
technology  and  light  emitting  diode  and  liquid  crystal  display  technology. 

The  major  products  of  the  MOS/LSI  industry  are  semiconductor 
memories,  microprocessors,  and  other  dedicated  functional  circuits,  l.e., 
random  logic  circuits  for  specialized  application.  Chip  production  Is 
highly  capital  intensive  and  complex,  and  is  usually  performed  in  the 
United  States  or  Western  Europe.  The  assembly  process,  on  the  other  hand, 
in  which  chips  are  aggregated  into  packages  for  inclusion  din  end-products 
Is  labor  intensive  and  is  often  performed  in  less  developed  countries, 
where  labor  is  relatively  inexpensive  and  where  certain  tariff  benefits 
are  often  derived. 


Production  process  technology  for  MOS/LSI  devices  consists  of 
design,  fabrication,  assembly,  and  testing.  The  silicon  planar  process 
is  the  basic  technique  currently  in  use.  The  circuit  is  drawn,  and 
reduced  copies  are  made  into  photomasks  which  are  aligned  to  a  thin, 
highly  polished  silicon  wafer,  usually  about  three  inches  in  diameter. 

To  transfer  the  circuit  design  to  the  wafer,  the  surface  of  which  is  coated 
with  a  light  sensitive  emulsion,  it  is  exposed  to  a  high- intensity  light. 
In  the  next  step,  called  diffusion,  selected  Impurities  are  added  to  the 
wafer  in  a  high- temperature  furnace.  This  process  may  be  repeated  many 
times  for  very  complex  circuits.  Next,  electrical  interconnections  are 
formed  on  the  wafer  by  adding  a  layer  of  aluminum  and  the  wafer  is  then 
oxidized,  to  avoid  the  costly  continued  processing  of  defective  wafers, 
visual  and  automated  electrical  tests  are  conducted  at  various  stages. 
Having  completed  the  oxidation  stage,  the  wafers  are  split  into  as  many  as 
several  thousand  chips.  The  assembly  of  chips  into  packages,  usually 
done  by  bonding  selected  chips  on  a  base  and  attaching  fine  lead  wires , 
all  done  under  a  microscope,  is  normally  a  manual  process,  although  some 
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automatic  and  semi-automatic  equipment  is  now  available  commercially.  The 
package  is  then  sealed. 

The  concept  of  "production  yield"  is  important  in  the  economics 
of  the  MOS/LSI  industry.  The  fraction  of  wafers  and  chips  that  survive 
the  process  can  vary  from  80  percent  for  simple  devices  with  mature 
process  technology  to  5  percent  for  new,  complex  devices.  The  yield  is 
much  higher  for  the  assembly  process  than  for  the  fabrication  stage. 

Raising  the  yield  through  technical  change  and  the  learning  economies 
derived  from  production  experience  have  accounted  for  significant  decreases 
in  production  costs  for  U.S.  firms  and  have  contributed  to  the  strong  U.S. 
position  in  the  MOS/LSI  market. 

2.  The  U.S.  Role  in  the  World  Market 


Worldwide  sales  of  MOS/LSI  grew  from  almost  zero,  in  the  late 
1960s,  to  $725  million  in  1974,  and  are  projected  to  exceed  $1.2  billion  by 
1977.  The  rapid  growth  of  the  LSI  market  has  been  due  to  the  technological 
innovations,  which  have  improved  capabilities  while  lowering  costs,  and 
the  rapid  application  of  MOS/LSI  technology  in  a  wide  variety  of  elec¬ 
tronic  equipment,  providing  increased  design  flexibility  and  superior 
performance. 


U.S. -based  semiconductor  producers  dominate  the  worldwide  MOS/LSI 
market,  with  a  market  share,  in  1974,  of  about  85  percent.  American  con¬ 
trol  of  the  North  American  and  European  markets  (the  first  and  third  largest 
regional)  markets,  is  virtually  complete.  The  Japanese  MOS/LSI  market  is 
second  in  size.  Japan  has  maintained  protective  quotas  on  imports  of 
LSI  circuits,  but  these  restrictions  were  reduced  as  of  December 
1974.  The  American  share  of  the  Japanese  market  is  expected  to  grow  at 
the  expense  of  domestic  producers  who  have  been  operating  largely  on  an 
unprofitable  basis.  Many  U.S.  firms  sell  to  Japan  from  subsidiary 
assembly  operations  in  less  developed  countries  in  order  to  benefit  from 
preferential  tariffs. 


New  companies  are  responsible  for  much  of  the  significant 
progress  In  technology.  The  Industry  Is  fiercely  competitive  in  the  areas 
of  new  technology,  product  quality,  and  especially  pricing.  Within  the 
U.S.  MOS/LSI  sector,  10  new  companies  (founded  since  1966)  account  for 
more  than  60  percent  of  the  Industry's  sales.  In  less  than  a  decade, 
the  price  of  an  average  LSI  circuit  has  declined  from  about  $100  to 
$4,  while  circuit  capacity  has  Increased  64-fold.  Large  LSI  customers 
usually  accept  bids  for  parts  from  suppliers,  who,  in  most  cases,  quote 
prices  for  future  deliveries  well  below  current  manufacturing  costs,  in 
anticipation  of  cost  reductions.  The  scale  of  component  integration  has 
increased,  in  less  than  a  decade,  from  a  few  hundred  transistors  to  over 
10,000,  and  the  forecast  for  the  1980s,  unbelievable  just  a  few  years 
ago,  is  for  over  one  million  transistors  to  be  packed  on  a  one  quarter- 
inch  -square  silicon  chip.  New  technological  advances,  the  application 
of  bipolar  logic  and  linear  LSI,  are  expected  to  provide  added  impetus 
for  growth  of  the  U.S.  industry. 

A  trend  toward  Increased  vertical  integration  of  the  industry 
has  been  noted  in  the  1970s.  Since  many  circuits  must  be  specially 
designed  to  the  specification  of  the  user,  firms  have  established  produc¬ 
tion  lines  for  finished  goods  and  semifinished  goods  (e.g.  memory  systems 
for  already  installed  computers  and  subsystem  microcomputers.)  U.S. 
companies  have  also  established  design  and  engineering  support  capabilities 
abroad,  close  to  foreign  markets,  to  provide  better  interface  with  users. 

3.  Characteristics  of  Competitive  Advantage 


Success  in  the  worldwide  LSI  market  is  attributed  to  technolog¬ 
ical  lead,  competitive  pricing  through  passing  on  manufacturing  cost 
reduction,  and  design  flexibility  responsive  to  the  market.  These 
attributes  can  be  traced  to  a  number  of  factors  in  the  development  of  the 
industry.  Several  early  key  technological  breakthroughs  were  exploited 
by  very  large  R&D  expenditures,  facilitated  by  readily  available  venture 
capital,  and  an  initial  technological  base  established.  Vital  personnel, 
creative  and  mobile,  played  a  large  role  in  diffusing  technological 
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advances.  The  venture  capital  was  adequate  not  only  to  exploit  the  Initial 
R&D  results,  but  to  finance  the  heavy  Investment  In  automated  production 
equipment  to  realize  significant  reductions  In  production  costs  through 
economies  of  scale.  (It  Is  estimated  that  the  cost  of  LSI  devices  declines 
by  at  least  25  percent  as  production  doubles.)  Economies  of  scale  were 
compounded  by  "learning  curve"  economies,  both  in  production  techniques 
and  yields  and  In  design  technology  which  reduced  assembly  and  testing 
labor  cos ts •  Another  important  factor  was  the  role  of  the  U.S.  government 
in  conducting  R&D  projects  and  production  refinement  programs  and  the  key 
function  of  serving  as  a  consumer  for  new  circuits,  initially  too  expen¬ 
sive  for  Industry,  These  characteristics  of  competitive  advantage  — 
dynamic  R&D,  critical  scientific  manpower,  significant  production  scale 
economies  and  learning  economies — are  expected  to  continue  in  the  industry 
to  1985. 


Therefore,  to  participate  in  the  worldwide  LSI  market,  a  number 
of  important  conditions  must  be  met.  A  large  block  of  financing  must  be 
available,  adequate  to  cover  negative  cash  flows  for  a  minimum  of  two  to 
three  years.  R&D  expenditures,  especially  in  a  company's  early  years,  to 
maintain  momentum  in  product  innovation  may  require  as  much  as  30  percent 
of  net  revenue.  Acquisition  of  a  sufficient  base  of  scientific  personnel 
who  have  experience  in  current  or  recent  technology  development  efforts 
is  mandatory.  Efficient  integration  of  technology  know-how  and  manufac¬ 
turing  operations  is  required  in  order  to  benefit  from  economies  of 
scale  and  the  "learning  curve"  to  maintain  price  competitiveness.  This 
effort  also  requires  highly  trained  technical  and  managerial  personnel. 
And,  a  marketing  strategy  must  be  developed  based  on  pricing,  product 
reliability  and  product  performance. 


A  definitive  data  base  was  not  available  for  a  broad  assessment 
of  the  state  of  technology  of  the  Soviet  semiconductor  industry.  From  a 
general  consideration  of  similar  technological  capabilities,  there  appear 


93 


to  be  a  number  of  factors  of  the  Soviet  economy  and  industrial  environment 
which  Impede  the  development  of  advanced  semiconductor  technology  on  a  mass 
production  basis.  These  factors  include  the  material  incentive  system,  the 
resistance  of  a  bureaucracy  to  the  creative  destruction  inherent  in  tech¬ 
nological  change,  and  the  organizational  separation  of  the  research  and 
development  and  production  efforts. 

The  Soviet  Union  is  interested  in  acquiring  advanced  technology 
and  equipment  from  the  West  for  the  serial  production  of  a  wide  range  of 
advanced  semiconductor  devices.  The  sort  of  technology  in  which  interest 
has  been  expressed  includes  all  types  of  bipolar  technology,  MSI  to  LSI, 
light-emitting  diode,  liquid  crystal  display,  and  especially  MOS  [comple¬ 
mentary  (MOS) ,  positive  (PMOS)  and  negative  (NMOS) ]  which  is  the  most 
widely  used  technology  in  the  West  for  LSI  circuits.  A  consideration  of 
the  factors  impeding  the  adoption  of  advanced  technology  in  the  USSR  leads 
to  the  conclusion  that  should  the  Soviet  Union  acquire  these  technologies 
on  a  turnkey  or  other  short-term  relationship  with  a  Western  firm,  the 
Soviet  producers  would  not  be  able  to  maintain  the  rapid  rates  of  techno¬ 
logical  change  in  process  and  design  required  to  compete  successfully  in 
the  world  market. 

5.  Net  Assessment 


A  net  assessment  of  the  factors  relevant  to  the  Soviet  Union 
becoming  a  major  competitor  in  the  world  semiconductor  market  concluded 
that  such  a  development  is  highly  unlikely.  The  net  assessment  involves 
two  issues:  (1)  will  the  Soviet  Union  choose  to  compete  in  the  world 
semiconductor  market,  and  (2)  if  the  decision  is  made  to  compete,  will 
the  effort  be  successful. 

It  is  improbable,  given  competitive  market  conditions  and  Soviet 
goals  in  foreign  trade,  that  the  decision  will  be  made  to  compete  in  the 
high  technology  semiconductor  market.  In  view  of  the  rapid  change  in 
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technology  and  high  developmental  co3ts,  the  semiconductor  Industry  does 
not  hold  out  the  promise  of  being  a  large  net  contributor  to  the  Soviets' 
hard  currency  balance.  This  market,  furthermore,  is  characterized  by  ex¬ 
treme  fluctuations  in  sales  and  rapidly  declining  prices,  and  thus  does 
not  represent  the  stable  pattern  of  trade  which  the  Soviet  Union  normally 
seeks  to  establish. 

It  is  even  more  improbable,  should  the  Soviet  Union  decide  to 
compete  in  the  world  semiconductor  market,  that  the  effort  would  be  success¬ 
ful.  Soviet  industry's  past  performance  in  a  number  of  aspects  determined 
to  be  characteristics  of  competitive  advantage  in  the  semiconductor  market 
has  been  consistently  poor.  These  aspects  include: 

•  Rapid  technological  innovation 

•  Efficient  quality  control 

•  Responsiveness,  in  design  and  production,  to  users'  needs 

•  Overseas  design  and  engineering  support  capabilities 
effectively  mated  with  production  and  sales  efforts. 

The  unique  managerial-technical  skills  which  enable  Western  producers 
to  meet  these  competitive  requirements  are  not  well  developed  in  the  Soviet 
industrial  environment.  Incentives  to  Soviet  managers  for  technological 
innovation  and  responsiveness  to  users'  needs  are  outweighed  by  the  need 
to  fulfill  planned  targets  for  output.  Much  of  the  cost- reducing  technical 
change  in  the  U.S.  semiconductor  industry  involves  improvements  in  manufac¬ 
turing  efficiency  and  results  primarily  from  the  "learning"  process. 
Manufacturing  efficiency  is  a  weak  area  in  Soviet  industry.  Even  in  the 
Western  industry,  the  transfer  of  advanced  semiconductor  technology  is  a 
difficult  and  complex  problem.  This  transfer  has  often  been  accomplished 
in  the  past  by  hiring  away  key  personnel  from  the  originating  firm. 

International  technology  transfer,  via  sales  of  equipment  and 
turnkey  plants,  and  licensing,  would  not  provide  Soviet  producers  with 
the  prerequisites  for  successful  competition  in  the  world  high-technology 


semiconductor  market.  Technology  acquisition  in  the  lower  spectrum  of 
semiconductor  technology  could  still  seem  attractive  for  domestic  appli¬ 
cations.  Since  joint  ventures  could  provide  some  of  the  market-oriented 
know-how  the  Soviets  lack,  it  is  conceivable  the  Soviet  Union  could 
establish  itself  as  a  supplier  of  semiconductors  well  below  the  frontier 
of  technology,  especially  to  less  developed  countries.  This  might  pressure 
other  countries,  e.g.  Japan,  who  are  now  active  in  this  part  of  the  market 
to  move  to  develop  higher  technologies  for  export,  and  thus  might  indirectly 
Increase  the  competitive  pressure  on  the  United  States.  Such  a  joint  ven¬ 
ture  approach  by  the  Soviets  would  be  compatible  with  the  export/import  op¬ 
tions  component  of  their  foreign  trade  strategy. 

Clearly,  both  high  (and  some  non-frontier)  technology  semicon¬ 
ductors  have  defense  applications  and  could  provide  potentially  signifi¬ 
cant  assistance  in  a  variety  of  domestic  economic  sectors  resulting  from 
low  productivity.  These  assessments,  also  bearing  on  formation  of  U.S. 
export  policy,  are  not  within  the  scope  of  this  study. 

C.  Commercial  Aircraft  Technology — Wide  Body  Jets 

1.  Description  of  the  Product1 

The  case  study  of  the  commercial  aircraft  industry  was  limited 
to  the  airframe,  propulsion  and  avionics  systems  of  large  jet  aircraft  for 
commercial  passenger  and  cargo  transport  service.  The  analysis  excluded 
ground  systems,  such  as  traffic  control,  and  aircraft  in  the  business  and 
general  aviation  classes. 

The  market  for  commercial  aircraft  is  actually  a  grouping  of 
specialized  submarkets  which  can  be  differentiated  along  a  number  of  lines: 


The  study  concerned  activities  designated  by  the  following  Standard 
Industrial  Classification  numbers:  3721  (manufacturing  or  assembling 
complete  aircraft)  3742  (aircraft  engines  and  engine  parts),  and  3728 
(aircraft  parts  and  auxiliary  equipment,  not  elsewhere  considered). 
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passenger  service,  cargo  service;  replacement  of  outmoded  aircraft  in  exist¬ 
ing  fleets,  additions  to  fleets,  scheduled  service,  charter  service,  and 
service  in  developed  and  developing  countries.  Wide-bodied  jet  aircraft, 
in  the  period  1968-1974,  accounted  for  660,  or  47  percent,  of  1,400  jet 
aircraft  added  to  world  fleets.  Due  to  their  capabilities,  they  account 
for  a  much  greater  share  of  seat  and  cargo  capacity  added  during  that 
period.  Because  the  majority  of  jet  aircraft  that  have  been  built  since 
1968  are  still  in  service  (although  not  necessarily  for  the  original  owner), 
the  demand  for  wide-bodied  jet  aircraft  cannot  be  traced  to  every  submar¬ 
ket.  These  aircraft  do,  however,  offer  advantages  to  a  significant  number 
of  operators  with  long-haul,  high-density  routes:  reduced  operating  costs 
per  seat-mile,  and  relief  for  congested  ground  facilities  and  airspace  near 
airports. 


2.  The  U.S.  Role  in  the  World  Market 


U.S.  commercial  jet  airframe  and  engine  manufacturers  clearly 
dominate  the  world  market.  Aircraft  produced  in  the  United  States  account 
for  87  percent  of  turbofan  and  turbojet  aircraft  in  service  and  on  order 
for  world  airlines,  excluding  the  Soviet  Union  (the  figure  including  the 
Soviet  Union  is  73  percent),  in  1974.  This  reflects  both  the  large  domes¬ 
tic  market  for  U.S. -manufactured  aircraft  and  strong  penetration  of  foreign 
markets.  The  world  market  position  in  jet  engines  is  very  similar,  with 
the  corresponding  percentages  of  84  and  74,  in  1974. 

In  the  1970-74  period,  the  Middle  East  proved  to  be  the  liveliest 
regional  market  for  U.S.  commercial  jet  aircraft.  Africa  and  the  Far  East/ 
Pacific  regions  exhibited  greater  than  average  market  growth,  Europe  about 
average,  and  North,  South  and  Central  America,  less  than  average.  Europe 
is  the  largest  export  market  for  the  U.S.  commercial  aircraft  industry, 
accounting  for  more  than  half  the  value  of  export  shipments.  While  the 
European  market  for  commercial  aircraft  is  rather  competitive,  the  U.S. 
share  is  more  than  twice  that  of  domestic  producers.  In  the  period  1970-74, 
U.S.  exports  of  commercial  jet  aircraft  grew  more  rapidly  than  the  U.S. 
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domestic  market.  The  ratio  of  U.S.  exports  to  industry  total  shipments 
of  commercial  aircraft  was  0.37  for  the  entire  period  1964-1974,  while 
for  the  period  1970-74,  the  ratio  was  0.48.  In  1970  foreign  orders  were 
44  percent  of  the  total,  while,  In  1973,  foreign  orders  were  64  percent 
of  the  total  orders  for  U.S. -produced  commercial  jet  aircraft.  In  1974, 
total  shipments  amounted  to  $4.2  billion,  while  U.S.  exports  of  commer¬ 
cial  jet  aircraft  totalled  approximately  $2.8  billion. 

Ia  recent  years,  exports  of  commercial  aircraft  have  accounted 
for  about  4  percent  of  total  U.S.  exports,  and  40  percent  of  U.S.  aero¬ 
space  industry  exports.  The  aerospace  industry  has  been  a  large  positive 
net  contributor  to  the  U.S.  balance  of  payments  for  several  years.  This 
activity  does  not  involve  only  the  giant  U.S.  aircraft  manufacturing 
concerns  which,  on  the  whole,  act  as  systems  integrators  and  assemblers, 
but  also  numerous  subcontractors  who  deal  in  detail  design  and  subsystem 
fabrication. 

3.  Characteristics  of  Competitive  Advantage 

The  requirement  for  successful  participation  in  the  world 
commercial  aircraft  market  is  a  competitively  priced,  technologically 
innovative  product  which  offers  reliable,  safe,  and  efficient  performance. 
Marketing  know-how  and  strong  product  support  services  are  also  critical. 

A  number  of  historical,  demographic,  and  economic  factors  have 
provided  a  basis  in  the  U.S.  industry  for  meeting  these  market  require¬ 
ments  and  can  serve  to  illustrate  requisite  capability  for  the  USSR  to 
compete.  The  U.S.  commercial  aircraft  industry  has  enjoyed  a  large  do¬ 
mestic  market  which  has  resulted  in  significant  economies  of  scale.  The 
U.S.  government  has  encouraged  the  growth  of  the  industry  in  the  interests 
of  national  security  and  its  balance  of  payments  contribution,  and  has 
provided  favorable  financing  arrangements  and  promotional  activity  for 
foreign  sales.  The  Industry  has  benefited  from  civilian  and  military 
aerospace  programs  which  added  to  its  technological  base  and  has  developed 
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management  techniques  for  complex  technical  projects.  The  system  of  sub¬ 
contracting  which  the  industry  employs  distributes  financial  risk  and 
technical  design  responsibilities  but,  on  the  other  hand,  is  dependent  on 
a  broad  technological  base  throughout  the  economy.  This  technological 
base,  once  created,  provides  a  large  pool  of  highly  skilled,  highly  trained 
workers  and  managers. 

The  production  process  must  be  accompanied  by  strong  marketing 
and  product  support  efforts  in  order  to  maintain  a  competitive  position. 
Because  carriers  prefer  to  maximize  fleet  commonality,  demand  for  a 
particular  aircraft  is  somewhat  self-perpetuating  and  displacing 
established  aircraft  procurement  relationships  can  be  difficult  and 
expensive.  Feedback  from  skillful  marketing  staffs  in  designing  an 
aircraft  responsive  to  the  needs  of  individual  carriers  is  extremely 
important  for  market  penetration.  Product  support,  in  the  form  of 
warranty  programs,  replacement  parts  systems,  modification  programs  to 
improve  longevity,  safety,  and  performance,  and  general  technical  assis¬ 
tance,  plays  a  large  role  in  the  decision  of  air  carriers  on  the  purchase 
of  commercial  aircraft.  Effective  product  support  can  ensure  minimum  out- 
of  servi' e  time  for  aircraft  and  thus  a  satisfied  customer  who  will 
make  additional  future  purchases  and  serve  as  a  reference  in  dealing  with 
other  customers. 

Past  overall  sales  patterns  of  a  given  generation  of  aircraft,  as 
detailed  in  the  previous  section,  however,  are  not  a  good  Indicator  of 
future  sales. \  Early  sales  are  made  for  mass  replacement  of  older  aircraft, 
while  later  sales  are  for  new  markets  and  the  expansion  of  capacity  in  es¬ 
tablished  markets.  On  these  criteria,  the  domestic  market  and  Europe  do  not 
offer  a  great  deal  of  sales  potential  for  U.S.  commercial  aircraft  manufac¬ 
turers  in  the  near  (1977-78)  term.  It  is  espected  that  demand  in  the  Middle 
East,  African,  and  Far  East/Pacific  markets  will  remain  relatively  high  in 
the  next  several  years  and  some  promise  is  held  out  that  this  demand  will 
carry  U.S.  aircraft  manufacturers  until  U.S.  and  European  demand  rises 
again  in  the  early  1980s. 
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Rising  design  and  development  costs,  desire  of  airlines  for  fleet 
conanonality ,  versatility  of  existing  designs,  ecological  concerns,  and  the 
fuel  crises  suggest  that  new  entries  to  the  commercial  aircraft  market  will 
be  mainly  technically  advanced  derivatives  of  existing  aircraft,  with  an 
emphasis  on  cleaner  burning  and  more  fuel  efficient  engines.  It  is  a  mat¬ 
ter  of  doubt  whether  conditions  in  the  market  and  high  design  and  develop¬ 
ment  costs  will  permit  U.S.  manufacturers  to  profitably  embark  on  major 
new  commercial  aircraft  programs  on  a  competitive  basis  in  the  future  as 
they  have  done  in  the  past.  One  trend  to  be  noted  in  new  aircraft  programs 
is  the  desire  of  U.S.  manufacturers  to  seek  joint  venture  opportunities 
abroad  due  to  high  development  costs,  high  investment  risk  in  a  volatile 
market,  reduced  U.S.  government  support,  and  growing  competition  supported 
by  foreign  governments  that  face  U.S. -based  commercial  aircraft  manufacture. 

A.  State  of  Soviet  Technology 

Soviet  aircraft  designers  have  dealt  adequately  with  meeting  their 
own  domestic  needs,  from  a  technical  point  of  view.  While  the  main  thrust 
of  development  efforts  has  been  toward  meeting  the  same  requirements  as  U.S. 
aircraft,  Soviet  aircraft  are  somewhat  less  sophisticated.  The  Soviet 
Union  has  not  mastered  the  mass  production  of  Western-style  miniaturized 
avionics.  Product  support  is  generally  poor.  Soviet  aircraft  tend  to  be 
heavy  with  overpowered  engines  requiring  frequent  overhauls.  Passenger 
comfort,  in  addition,  has  played  a  minor  role  in  the  design  of  Soviet 
aircraft. 


Visits  by  representatives  of  Western  aircraft  manufacturers  have 
found  most  Soviet  aircraft  manufacturing  facilities  employing  outmoded  pro¬ 
duction  methods  and  poor  tooling  and  manufacturing  control,  but  some  improve¬ 
ment  has  been  noted.  The  Soviets  have  not  been  able  to  produce  a  high- 
thrust  turbofan  engine  essential  for  wide-bodied  commercial  aircraft.  Their 
use  of  system  components  in  avionics  is  outmoded  and  the  resulting  equipment 
is  bulky  and  heavy  relative  to  Western  equipment.  Quality  production  per¬ 
sonnel,  including  production  line  workers,  in  the  Soviet  Union,  according 
to  U.S.  aircraft  engineers,  are  recruited  for  military  aviation  and  space 
programs,  creating  an  important  deficiency  in  the  civilian  aircraft  industry. 


5. 


Net  Assessment 


A  net  assessment  of  the  factors  relevant  to  the  Soviet  Union 
becoming  a  major  competitor  in  the  sale  of  wide-body  jets  concluded  that 
such  a  development  was  unlikely  unless  a  major  commitment  is  made  at 
the  highest  political  level  for  an  all-out  effort  in  the  interest  of 
national  prestige.  The  net  assessment  involves  two  issues:  (1)  will  the 
Soviet  Union  choose  to  compete  in  the  wide-body  jet  market,  and  (2) 
if  the  decision  is  made  to  compete,  will  the  effort  be  successful. 

The  probability  of  a  political  commitment  to  penetrate  the  wide- 
body  jet  market,  given  the  stringent  requirements  of  the  commercial  air¬ 
craft  market,  is  unlikely.  Yet,  for  national  prestige  purposes  it  may  be 
sufficient  to  export  only  50-75  planes;  thus  the  possibility  should  not 
be  totally  discounted. 

While  there  is  a  strong  political  rationale  to  compete  with  the 
United  States,  the  dominant  producer  of  commercial  aircraft,  a  large 
commitment  of  resources  would  be  required,  even  though  the  Soviet  Union 
has  the  basic  technology  and  the  capability  to  produce  most  individual 
components  of  commercial  aircraft  that  would  be  competitive  with  U.S. 
products.  The  factors  which  would  make  Soviet  aircraft  competitive  are 
not  major  considerations  in  meeting  domestic  needs — passenger  comfort, 
reduced  sot  per  seat-mile,  after-sales  service,  etc.  For  air  carriers  in 
the  industrialized  West,  these  shortcomings  in  current  aircraft  packages 
have  outweighed  lower  prices;  skepticism  about  the  Soviets'  ability  to 
correct  these  deficiencies  would  inhibit  the  willingness  to  purchase  air¬ 
craft  early  in  the  development/production  process,  as  is  the  normal  case 
in  the  West.  In  the  future,  however,  sales  to  less  developed  countries 
could  be  tied  to  Soviet  credits  extended  under  bilateral  agreements,  or 
even  be  part  of  special  fuel  subsidies  or  purchases.  Although  the  LDC 
market  potential  to  1985  is  large,  two  factors  limit  the  Soviets'  ability 
to  exploit  it.  First,  low  prices  have  contributed  to  successful  past  sales 
programs  to  LDCs,  but  poor  maintenance  and  after-sales  service  have  caused 
dissatisfaction  and  even  return  of  the  aircraft.  Secondly,  the  "haves" 


among  the  LDCs  are  already  purchasing  wide-body  jets,  and  are  expected  to 
continue  to  do  so  during  the  1975-80  period.  The  Soviets  could  not  absorb 
the  requisite  engine  and  passenger-related  technologies  in  sufficient  time 
to  meet  market  opportunities. 

A  second  consideration  of  potential  competition  from  the  Soviet 
Union  is  airline  service.  Problems  of  passenger  comfort,  including  air 
conditioning  failure  and  faulty  pressurization,  now  plague  Aeroflot 
service,  but  these  problems  could  be  overcome.  Aeroflot  operates  profit¬ 
ably  on  Hoscow-Tokyo  and  Moscow-Western  Europe  routes,  but  taken  together, 
barely  breaks  even.  Many  routes  are  unprofitable  due  to  low  load  factors; 
the  routes  are  maintained  more  for  national  image  than  for  profit.  Most 
Aeroflot  flights  to  foreign  airports  are  on  a  revenue-sharing  basis.  If  per¬ 
formance  is  improved  it  is  likely  that  Aeroflot  could  prove  to  be  much  more 
competition  for  U.S.  and  other  carriers  than  at  present;  there  is  no 
reason  to  conclude  that  this  will  not  occur  particularly  if  some  price 
cutting  is  employed  or  tourist  "package  deals"  developed  and  stressed. 

As  in  semiconductors  there  are  Important  defense  considerations 
in  the  transfer  of  aircraft  technology;  these  factors,  however,  were  not 
within  the  scope  of  this  study. 

D.  Construction  Machinery  and  Equipment  Technology 
1,  Description  of  the  Product 1 

The  construction  machinery  and  equipment  (CME)  industry  produces 
a  wide  variety  of  specialized  and  general  application  equipment.  In 
examining  this  industry,  earthmoving  machinery  and  equipment  (EME) ,  i.e. 
equipment  used  to  prepare  land  for  subsequent  building  (excluding  excava¬ 
tion)  served  as  the  focus.  In  Western  industry,  this  latter  class  of 
equipment  includes:  off-highway  wheeled  tractors,  track-laying  tractors, 
road  rollers,  scrapers,  graders,  compactors,  dozers,  rippers  and  rooters, 
Integral  tractor  shovel  loaders,  and  off-highway  trucks,  trailers,  and 
wagons . 

1  In  this  study,  CME  was  equated  to  products  designated  by  the 
Standard  Industrial  Classification  number  3151. 
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2, 


The  U,S.  Role  In  the  World  Market 


In  1974,  U.S.  exports  of  construction  machinery  and  equipment 
were  $2.3  billion,  or  about  30  percent  of  world  exports.  Other  principal 
exporters  of  CME  to  Western  countries  in  1974  include  (with  share  of  world 
exports  in  parentheses) :  the  UK  (20  percent) ,  West  Germany  (15  percent) , 
France  (12  percent),  Italy  (8  percent),  and  Japan  (3  percent).  Thus,  the 
U.S.  is  the  dominant  exporter  of  CME,  and  is  also  the  leading  producer 
with  the  shares  of  world  production  of  CME  approximating  the  shares 
of  world  exports.  If  we  add  to  the  U.S.  1974  industry  total  shipments 
figure  of  $7.42  billion,  the  $6.2  hillion  in  shipments  of  CME  of  U.S. 
design  manufactured  abroad  in  1974,  U.S.  firms  were  responsible  for 
well  over  50  percent  of  total  world  sales.  The  U.S.  share  for  earth- 
moving  machinery  and  equipment  alone  may  be  even  higher.  In  addition, 

U.S.  firms  have  supplied  licenses  to  Japanese  firms  for  the  production  of 
EME. 


Imports  of  construction  machinery  and  equipment  by  OECD 
countries  grew  at  an  average  annual  rate  of  about  16  percent,  from 
$2.85  billion  in  1968  to  $5.21  billion  in  1972,  About  30  percent  of  this 
figure  were  imports  from  the  United  States.  Total  world  imports  of  CME 
in  1972  are  estimated  at  $8.34  billion  or  about  1.6  times  the  OECD 
total.  The  United  States  is  the  largest  single  market  for  CME.  U.S. 
firms  in  1974  purchased  $4.8  billion  in  CME  for  use  in  the  United  States 
and  in  projects  abroad.  The  fastest  growing  markets  for  CME  are  Canada 
and  the  United  States.  Growth  in  world  trade  in  CME  is  expected  to 
slow,  however.  And,  U.S.  exports  are  expected  to  drop  to  an  annual  growth 
rate  of  5  percent  in  1975.  This  is  a  result  of  increased  production 
abroad,  especially  in  Europe  (West  Germany),  Japan,  Australia,  and  Brazil, 
the  recession,  and  the  shortage  of  hard  currency  for  imports  by  less 
developed  countries,  exacerbated  by  the  rise  in  world  prices. 

Foreign-based  operations  are  an  important  element  of  U.S.  firms' 
activities.  Most  U.S.  CME  firms'  foreign  ventures  are  in  the  earthmoving 
machinery  and  equipment  field.  U.S.  EME  manufacturing  operations  abroad. 
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subsidiaries  and  joint  ventures,  accounted  for  sales  of  an  estimated 
$3.6  billion  worth  of  equipment  overseas  in  1974. 

3.  Characteristics  of  Competitive  Advantage 

Manufacturing  efficiency  and  high  productivity,  including 
effective  quality  control  and  advanced  production  techniques,  are  required 
to  offer  the  consumer  good  value,  high  efficiency,  and  low  cost.  U.S. 
producers  have  exhibited  an  ability  to  respond  to  these  requirements  over 
the  last  fifteen  years.  The  size  of  the  domestic  market  has  been  an 
important  factor  in  the  historical  development  of  the  industry. 

While  technological  improvements  in  the  world  CME  industry, 
and  the  U.S.  industry  in  particular,  have  not  been  dramatic,  over  a 
period  of  years,  they  have  resulted  in  significant  advances  in  perform¬ 
ance,  capability,  comfort,  reliability  and  safety.  Specifically,  these 
advances  have  been  directed  to  higher  productivity  in  response  to  increas¬ 
ing  construction  labor  costs  (larger  units  in  general,  with  specialized 
smaller  units  for  urban  work) ,  bigger  payloads,  greater  installed  horse¬ 
power,  faster  transfer  time,  greater  reach,  higher  pressure  hydraulic 
systems,  more  versatility,  better  mobility,  and  greater  operator  comfort, 
safety,  and  efficiency.  These  improvements  have  made  a  number  of  demands 
on  manufacturing  and  design  technology.  In  the  area  of  materials,  improved 
alloys,  more  durable  elastomers  and  better  lubricants  had  to  be  developed. 
In  machining  and  casting,  larger,  more  complex  castings  and  forgings, 
better  welds,  and  closer  tolerances  are  required.  Better  engineering, 
in  the  areas  of  tighter  hydraulic  seals,  more  efficient  engines,  improved 
bearings,  gears,  and  pumps,  and  Increased  electrical  and  electronic 
fittings  contributed  to  improved  capabilities.  Group  manufacturing 
techniques  and  Increased  parts  standardization  in  modem  production 
facilities  provide  significant  economies  of  scale. 

A  competitive  manufacturer  must  continually  improve  product 
design  in  close  cooperation  with  marketing  efforts  in  order  to  offer  the 
customer  the  best  equipment  with  which  to  accomplish  his  job.  This 
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effort  requires  market  surveys  and  market  testing  and  makes  use  of 
feedback  from  representatives  in  the  field — salesmen,  engineers,  and 
dealers.  Effective  local  dealer  organizations  are  important  in  providing 
product  services,  as  well  as  marketing  and  design  information.  Product 
services — maintenance  and  repair  operations,  replacement  and  spare  parts, 
and  other  after-sales  services — are  indispensable  in  helping  customers 
avoid  delays  in  industry  where  purchasers  are  normally  contractors  for 
whom  tight  time  and  cost  constraints  are  most  significant.  Foreign-based 
operations,  as  well  as  providing  significant  contributions  to  earnings, 
extend  after-sales  services  and  responsiveness  to  customers’  needs  to 
foreign  markets  through  facilities,  field  personnel,  and  local  dealer 
organizations  abroad. 

Competitive  EME  products  require  a  minimum  of  maintenance  and 
offer  operator  comfort  and  safety.  Pricing  is  an  important  factor  and 
lowering  prices  through  efficient  manufacturing,  marketing  and  distribu¬ 
tion  operations  and  through  innovative  design,  offering  single  machines 
with  multiple  applications,  provide  manufacturers  with  significant 
competitive  advantage.  Competitive  pricing  and  efficient  operation, 
however,  must  be  accompanied  by  provision  of  important  after-sales 
product  services. 

4.  State  of  Soviet  Technology 

Although  Soviet  plants  produce  a  wide  assortment  of  earthmoving 
machinery  and  equipment,  the  best  Soviet  equipment  (with  the  possible 
exception  of  the  BelAz  off-highway  trucks)  must  be  compared  unfavorably 
with  the  U.S.  product.  More  powerful  tractors,  larger  capacity  scrapers, 
larger  wheel-type  front  end  loaders  and  wheel  dozers,  and  larger  off- 
and  on-highway  dump  trucks  than  are  now  produced  are  required  to  meet 
Soviet  neads.  The  development  of  the  Soviet  EME  industry  was  neglected 
for  a  long  period,  probably  due  to  the  priority  given  to  agricultural 
equipment  which  could  be  adapted  for  construction  work  as  well.  The 
development  of  manufacturing  capability  for  specialized  construction 
equipment  was  seriously  undertaken,  apparently,  only  as  late  as  1960. 
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Serious  limits  were  placed  on  the  development  of  this  manufac¬ 
turing  capability  by  the  Inability  of  the  machine  building  amd  metal 
working  sector  to  provide  sufficient  capital  equipment  for  all  the 
projects  that  were  required,  particularly  given  the  high  priority  of  the 
development  of  the  motor  transport  sector  In  the  past  decade.  Hie  first 
Soviet  tractors  were  U.S.  models  produced  with  the  aid  of  U.S.  engineers. 
As  a  result  of  Soviet  R&D,  In  response  to  their  own  farming  conditions  and 
to  operational  experience  with  Soviet-and  foreign-produced  tractors 
in  the  most  adverse  climates,  Soviet  construction  equipment  has  evolved 
Into  a  unique  assortment  of  products  of  Indigenous  design.  This  assort¬ 
ment,  however,  Is  much  smaller  than  is  available  in  the  West  and  in  a 
number  of  aspects  fails  to  meet  the  requirements  for  competing  in  world 
markets.  The  vast  majority  of  Soviet  exports  of  CME  are  to  Eastern 
Europe  and  less  developed  countries  to  whom  the  Soviet  Union  has  extended 
tied-credits. 

The  wide  assortment  of  products  manufactured  by  Western  CME 
firms  requires  the  use  of  small  series  and  batch  production  techniques 
with  versatile  machine  tools.  In  the  USSR,  CME  are  produced  by  a  small 
number  of  large-volume  enterprises  using  specialized  tooling  on  a  mass 
production  line  basis.  Model  changes,  therefore,  require  costly,  time- 
consuming  retooling  causing  reduction  of  output  for  long  periods  and 
affecting  managerial  bonuses  paid  for  plan  fulfillment.  Thus,  Soviet 
plan  managers  resist  model  changes  which  would  make  their  output  more 
responsive  to  the  needs  of  the  consumer.  Soviet  enterprises  have  also 
been  known  to  ship  substandard  equipment  in  an  effort  to  meet  fulfillment 
targets. 

Not  only  is  Soviet  EME  unavailable  for  export  in  an  assortment 
equivalent  to  Western  manufacturers,  for  the  most  part  underpowered  and 
cumbersome,  and  often  of  substandard  quality,  but  after-sales  service 
is  an  important  problem.  In  an  industry  in  which  a  contractor's  time 
and  cost  margins  are  often  tight,  purchasers  of  Soviet  CME  find  their 
equipment  tied  up  for  repair  and  lack  of  manufacturer's  technical  and 
parts  services  for  long  periods. 
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5.  Net  Assessment 


A  net  assessment  of  the  factors  relevant  to  the  Soviet  Union 
becoming  a  major  competitor  in  the  world  CME  and  EME  markets  concluded 
that  the  likelihood  of  such  a  development  is  only  marginal.  The  net 
assessment  inyolves  two  issues:  CD  will  the  Soviets  choose  to  compete 
in  the  world  market,  and  (2)  if  the  decision  is  made  to  compete,  will 
the  effort  be  successful. 

Analysis  of  Soviet  domestic  needs  for  construction  machinery 
and  equipment  indicates  that  very  large  investment  in  the  CME  sector  is 
required  in  order  to  meet  internal  demand.  It  is,  indeed,  apparent  that 
the  Soviet  Union  is  embarked  upon  creating  a  wide-spectrum  CME  produc¬ 
tion  sector,  independent  from  agricultural  equipment  production.  This 
production  capability,  then,  provides  the  opportunity  to  test  foreign 
markets,  without  much  risk,  since  the  production  facilities  can  be  con¬ 
verted  to  domestic  use,  should  profitable  trade  fail  to  materialize. 

Given  a  decision  to  enter  the  world  CME  and  EME  market,  only 
marginal  success  is  likely,  particularly  in  trade  with  the  developed 
West.  Most  purchases  of  CME  and  EME  in  the  developed  West  are  by  con¬ 
tractors  who  must  meet  tight  time  and  cost  constraints  and  as  a  result 
reliable,  productive,  often  multi-use  equipment  and  strong  after-sales 
services,  including  spare  parts  service,  are  major  considerations  in 
choosing  suppliers.  As  has  been  noted,  Soviet  CME  and  EME  are  weak  in 
these  areas  relative  to  Western  equipment.  After- sales  service  has  been 
a  major  weakness  of  the  Soviet  industrial  environment.  Price  undercutting 
has  not  been  an  effective  tool  for  market  penetration  in  the  case  of  the 
developed  West,  so  that  successfully  meeting  the  stringent  demands  of  this 
market  in  the  industrialized  West  would  require  a  major  overhaul  of  Soviet 
manufacturing  and  servicing  methods,  and  thus,  the  likelihood  of  success 
is  deemed  only  marginal. 

In  the  case  of  the  CME  and  EME  markets  in  LDCs,  however,  price 
may  play  a  more  important  role,  mitigating  somewhat  considerations  of 
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reliability  and  productivity.  Lower  prices  for  Soviet  CME  and  EME, 
possibly  reflecting  simpler  equipment,  may  prove  attractive  to  LDCs, 
especially  given  their  generally  cheaper  labor  rates  and  hard-currency 
constraints  introduced  by  inflated  oil  bills.  Soviet-produced  con¬ 
struction  machinery  and  equipment  also  represents  an  attractive  prod¬ 
uct  line  to  be  marketed  to  LDCs  through  bilateral  trade  agreements. 

The  major  uncertainty  in  the  net  assessment  lies  in  the  possi¬ 
bility  that  the  Soviet  Union  may  organize  CME  and  EME  production  dedicated 
to  export.  While  special  quality  standards  cover  export  production  and  special 
export  sales  support  organizations  exist,  firms  producing  for  export  would 
then  have  an  important  stake  in  meeting  the  demands  of  the  world  market,  i.e., 
increasing  reliability  and  productivity  of  the  equipment  and  providing  after¬ 
sales  service.  Joint  ventures  could  be  utilized  to  facilitate  after-sales 
service  and  parts  distribution  abroad. 

E.  Man-Made  Fibers  Technology 

1.  Description  of  the  Product-1 

The  man-made  fiber  industry  produces  both  cellulosic  (rayon 
and  acetate)  and  noncellulosic,  or  synthetic,  fibers.  While  the  cellulosic 
fiber-  industry  has  shown  little  growth  since  the  1950s,  the  noncellulosic 
fibers  have  been  developed  more  recently.  The  latter  are  mainly  derived 
from  petrochemicals  and  include  acrylic,  nylon,  polyester  and  polyolefin. 

These  fibers  enter  as  raw  materials  in  a  manufacturing  chain  to  thread 
and  yarn,  to  textiles,  to  garments  or  for  use  in  other  finished  products 
(furniture,  vehicle  interiors,  etc.).  The  synthetic  group  ha3  provided 
most  of  the  growth  in  the  man-made  fiber  industry  in  recent  years  and 
is  the  area  in  which  the  Soviet  Union  is  the  most  deficient.  The  synthetic 
or  noncellulosic  sector  is  the  major  focus  of  the  case  study. 


a  In  this  study,  the  man-made  fiber  industry  includes  those  activities 
designated  by  Standard  Industrial  Classification  numbers  2823 
(Cellulosic  Man-Made  Fibers)  and  2824  (Synthetic  Organic  Fibers, 
Except  Cellulosic) . 


103 


■  l<|U  I 


» 


» 


X 


2.  The  U.S.  Role  In.  the  World  Market 


While  the  United  States  is  not  the  dominant  exporter  of  man¬ 
made  fibers  (West  Germany  and  Japan  export  double  the  U.S.  figure  and 
U.S.  exports  are  equalled  by  the  U.K.  and  the  Benelux  countries,  with 
France  and  Italy  close  behind),  it  is  the  leading  producer  in  the  world, 
accounting  for  almost  one-third  of  total  world  output.  Japan,  in  second 
place,  produces  about  one-half  of  the  U.S.  output,  while  all  of  Western 
Europe,  taken  together,  has  an  output  level  of  man-made  fibers  about 
equal  to  that  of  the  United  States.  U.S.  producers,  however,  are  actively 
involved  in  overseas  production — 10  percent  of  nylon  and  polyester 
manufacturing  capacity  abroad  is  wholly  or  partially  U.S.  owned,  while 
the  figure  for  acrylic  manufacturing  capacity  is  about  one-third.  If 
only  noncellulosic  fiber  output  is  considered,  the  relative  importance 
of  the  U.S.  in  production  is  even  more  pronounced,  while  the  share  of 
Eastern  Europe  (including  the  USSR)  drops  from  15  to  8  percent  of  world 
output  and  other  producers  retain  about  the  same  shares.  In  1972, 
total  shipments  by  the  U.S.  synthetic  fiber  industry  were  valued  at 
$4,3  billion. 

Exports  are  a  major  factor  in  the  West  European  and  Japanese 
man-made  fiber  industries,  but  are  much  less  significant  for  producers 
in  other  areas.  For  the  United  States,  exports  of  man-made  fibers  are 
about  5  to  10  percent  of  domestic  production,  whereas  one-third  of  Japan's 
production  is  exported.  A  fairly  large  portion  of  U.S.  exports  are  to 
U.S.  subsidiaries  and  affiliates  abroad  and  serve  to  round  out  the  prod¬ 
uct  lines  of  overseas  operations.  The  existence  of  equivalent  or  more 
advanced  technology  in  Western  Europe  and  Japan,  except  in  the  case  of 
acrylic  fiber,  has  reduced  U.S.  company  overseas  involvement  there. 

U.S.  involvement  is  significant  in  Canada  and  Latin  America,  however, 
where  U.S.  companies  have  both  technology  and  investment  capital  to  offer. 
The  situation  in  Western  Europe  and  Japan  reflects  their  advanced  textile 
industries  and  legal  barriers  to  foreign  investment  and  imports.  U.S. 
exports  of  base  man-made  fibers  in  1973  were  valued  at  about  $200  million, 
and  if  yarn  and  thread  exports  are  added,  total  about  $470  million. 
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The  United  States  leads  in  per  capita  consumption  of  man-made 
fibers  and  is  followed  by  Japan  and  Western  Europe,  with  the  respective 
figures  for  1973  being  33.1,  23.7,  and  17.0  pounds.  The  figures  for 
per  capita  consumption  of  noncellulosic  fibers  show  sharp  disparity 
between  East  and  West,  with  a  1973  figure  of  27  pounds  per  capita  in 
the  United  States  vs.  3.5  pounds  in  Eastern  Europe  (including  the  USSR). 

3.  Characteristics  of  Competitive  Advantage 

The  United  States  has  been  a  technology  leader  in  synthetic 
fibers,  but  as  has  been  indicated  above,  except  in  the  case  of  acrylics. 
Western  Europe  and  Japan  also  employ  advanced  technology.  In  the  1950s 
and  1960s,  the  introduction  of  new  synthetic  polymers  had  an  important 
expansive  impact  on  world  man-made  fiber  markets.  The  trend  established 
in  the  late  1960s,  however,  was  technological  advancement  of  existing 
base  fibers — their  chemical  or  physical  modification,  and  improvement 
of  fiber  and  textile  processing.  This  trend  is  likely  to  remain  dominant 
in  the  next  decade,  although  slower  growth  of  synthetic  fiber  demand 
may  lessen  technological  efforts  in  that  area,  while  in  the  areas  of 
textiles,  opportunities  for  technological  advance  will  offer  competitive 
advantage.  It  is  expected  that  the  United  States,  Western  Europe  and 
Japan  will  maintain  their  positions  as  technological  frontrunners  in 
this  area. 


The  penetration  of  the  market  for  a  given  fiber  by  Western 
concerns  has,  in  the  past,  taken  at  least  five  years.  Successfully 
establishing  a  position  in  world  fiber  markets  requires  the  development 
of  a  substantial  sales  and  technical  service  force  to  develop  rapport 
with  fiber  users,  mainly  small  firms  lacking  resources  for  extensive  R&D 
and  marketing  and  therefore  dependent  on  producers  for  technical  and 
research  assistance.  This  is  particularly  true  for  specialty  fibers. 

New  producers  must  undercut  existing  prices  in  the  commodity  fiber  (low- 
priced)  end  of  their  product  line  (a  10-15  percent  discount  may  be  con¬ 
sidered  minimal,  from  past  experience).  An  adequate  supply  of  raw 
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materials  at  a  reasonable  price  is  thus  a  necessity.  Significant  capital 
investment  is  involved  as  well  as  the  development  of  the  technology. 

Existing  fiber  producers  are  reluctant  to  license  their  unique  technologies, 
and  a  turnkey  plant  would  be  3-5  years  behind  competing  facilities  in 
technology,  if  no  effort  is  made  to  update  the  operation  while  it  is 
being  completed.  The  U.S.  man-made  fiber  industry,  particularly  in  the 
area  of  advanced  synthetic  fibers,  relies  on  its  strong  technology  base, 
technical  service  and  marketing  capabilities,  plentiful  supply  of  resins, 
and  investment  sources  provided  by  huge  parent  chemical  firms,  to  maintain 
a  competitive  position. 

4 .  State  of  Soviet  Technology 

The  Soviets  are  short  of  capacity  in  many  resins,  and  are,  as 
well,  short  of  fiber  spinning  capacity.  The  apparent  unsatisfied  domes¬ 
tic  demand,  particularly  for  acrylics,  has  prompted  direct  imports. 

The  Soviets  also  lack  the  technology  for  the  production  of  noncellulosic 
fiber  and  are  seeking  this  technology  from  the  West.  Basic  spinning 
technology  is  available  from  producers  in  Western  Europe  and  Japan,  a9 
well  as  the  United  States.  This  is  distinct  from  technology  for  specialty 
fibers.  Several  German,  Japanese,  and  British  companies  have  sold  or 
are  negotiating  sales  of  technology  to  the  USSR  in  the  synthetic  fiber 
and  textile  areas.  A  British  firm  built  a  turnkey  synthetic  fiber  plant 
for  the  Soviets  at  Mogilev. 

Production  for  the  Soviet  and  Eastern  European  markets  would 
seem  to  be  the  major  objective  of  these  facilities  given  the  demand 
there  for  the  standard  commodity  fibers,  with  less  rigorous  quality 
standards  than  apply  on  Western  markets,  and  the  ability  to  sell  without 
a  substantial  sales/ technical  service  network.  Should  the  Soviet  Union 
and  other  East  European  industries  attempt  to  develop  a  massive  capacity 
to  broach  Western  markets  on  a  large  scale,  which  in  the  commodity  fiber 
area  could  be  accomplished  with  the  technology  they  already  possess,  this 
effort  would  require  a  minimum  of  5-10  years.  In  the  commodity  fiber 


area,  aside  from  developing  the  capacity,  in  order  to  penetrate  Western 
markets.  Eastern  bloc  producers  would  need  to  establish  sales  and  tech¬ 
nical  service  organizations  in  the  West,  prove  their  ability  to  meet 
minimum  Western  standards,  establish  confidence  in  the  continuity  of 
supply,  and  undercut  existing  prices.  To  sell  specialty  fibers,  a  major 
sales  and  technical  services  effort  would  be  required  and  eventually 
there  would  be  the  need  to  create  their  own  unique  fibers  and  technologies. 

5.  Net  Assessment 


A  net  assessment  of  the  factors  relevant  to  the  Soviet  Union 
becoming  a  major  competitor  in  the  man-made  fibers  market  concluded  that 
it  is  not  likely  that  the  USSR  will  be  an  effective  competitor  in  the 
high  technology  specialty  fiber  market,  but  it  is  probable  that  some 
competition  will  be  offered  in  the  commodity  fiber  market.  The  net 
assessment  involves  two  issues:  (1)  will  the  Soviet  Union  choose  to 
compete  in  the  world  man-made  fiber  market,  and  (2)  if  the  decision  is 
made  to  compete,  will  the  effort  be  successful. 

Soviet  domestic  demand  for  man-made  fibers  is  high  and,  as  yet, 
unsatisfied.  The  Soviet  Union  is  engaged  in  developing  a  man-made  fiber 
industry  and  a  decision  to  test  the  foreign  market,  as  in  the  case  of 
construction  machinery  and  equipment,  is  likely. 

Given  a  decision  to  enter* the  world  man-made  fiber  market,  it 
is  also  likely  that  the  Soviet  Union  could  meet  the  requirements  for 
success  in  the  commodity  fiber  end  of  the  market,  l.e.,  establish  some 
sales  and  technical  service  abroad,  meet  minimum  product  specifications, 
provide  assurance  of  a  continuous  supply,  and  undercut  existing  prices. 

In  the  area  of  specialty  fibers,  price-cutting  is  less  of  a 
factor,  while  a  major  sales  and  technical  service  effort  is  required 
with  extensive  producer-user  feedback  and  technical  cooperation.  In 
addition,  it  is  more  difficult  to  master  the  highly  specialized  technolo¬ 
gies  than  the  basic  spinning  processes  for  commodity  fibers. 
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The  commodity  fiber  field  offers  a  large,  readily-served  market.  While 
the  basic  spinning  technology  is  readily  available  from  fiber  producers 
in  Western  Europe,  Japan,  and  the  United  States,  the  expansion  of  fiber¬ 
spinning  capacity  and  alleviation  of  resin  shortage  problems  necessary 
to  make  a  significant  Impact  on  world  commodity  fiber  markets  would 
require  from  five  to  ten  years.  This  area  has  been  given  priority  in 
the  USSR  for  quite  some  time,  yet  its  performance  in  mastering  and 
developing  new  technology  has  been  less  than  impressive.  Solving  the 
problems  in  the  man-made  fiber  industry  may  prove  rather  important,  given 
the  increased  emphasis  on  consumers  goods  and  the  significance  of  this 
industry  in  their  expanded  production,  and  may  benefit  from  a  highly 
concerted  effort  in  the  10th  Five-Year  Plan  (1976-80) . 

The  major  uncertainty  in  this  assessment  is  the  degree  to  which 
the  Soviet  Union  will  devote  an  expanded  man-made  fiber  sector  to  the 
satisfaction  of  domestic  demand  and  the  needs  of  other  CMEA  nations. 

The  commodity  fiber  market  could  prove  an  attractive  source  of  hard 
currency  earnings  for  high-priority  Imports. 
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VI  PROSPECTS  FOR  SOVIET  ECONOMIC  COMPETITION  WITH  THE 
UNITED  STATES  AS  A  RESULT  OF  ACQUIRING  U.S.  TECHNOLOGY 


A.  General  Prospects  for  Soviet  Trade  Competitiveness 

In  this  section,  the  implications  of  the  various  lines  of  inquiry  under¬ 
taken  in  this  study  are  correlated  in  order  to  provide  an  assessment  of  the 
prospects  for  Soviet  trade  competitiveness  in  the  1975-85  time  frame.  The 
relevant  implications  proceed  from  the  foregoing  consideration  of  economic 
pressures  on  Soviet  decisionmakers  in  the  mid-  and  long-term,  the  future  role 
of  foreign  trade  in  the  Soviet  economy,  the  effects  of  Soviet  behavioral 
characteristics  on  trade  competitiveness,  and  the  specific  case  studies  of 
potential  impact  on  Soviet  competitiveness  of  the  transfer  of  ad¬ 
vanced  U.S.  technology.  The  discussion  is  organized  into  four  issue  areas: 
(1)  the  interaction  between  economic  pressures  and  the  changing  role  of 
foreign  trade,  (2)  dominant  characteristics  of  potential  market  penetration 
strategy,  (3)  new  initiatives  to  solve  competitive  disadvantage  problems,  and 
(4)  major  uncertainties  in  assessing  the  ability  to  compete. 

1.  Interaction  Between  Economic  Pressures  and  the  Changing  Role 

of  Foreign  Trade 

The  future  role  of  foreign  trade  in  Soviet  economic  strategy  is 
viewed,  in  this  study,  in  two  alternative,  but  not  mutually  exclusive, 
scenarios.  The  first  scenario,  as  outlined  in  Chapter  III,  involves  the 
continued  traditional  view  of  Soviet  foreign  trade  as  short-term  gap-filling 
on  which  is  superimposed  a  pattern  of  spurts  of  technological  borrowing 
during  intermittent  attempts  to  catch  up  with  the  West.  The  second  scenario, 
drawing  upon  general  characteristics  of  an  industrialized  nation  rather  than 
the  unique  Russian  pattern,  provides  for  an  increasing  degree  of  interre¬ 
latedness  of  the  Soviet  economy  with  the  world  economy.  While  nondependence 
on  the  West  has  been  a  guiding  principle  of  Soviet  development  strategy. 
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if  this  second  scenario  is  viewed  as  a  greater  degree  of  interrelatedness 
Involving  no  real  dependence  on  relations  with  the  West,  it  is  increasingly 
plausible  as  an  option  for  future  development  strategy  and  would  have  strong 
Implications  for  future  Soviet  trade  competitiveness. 

A  possible  rationale  for  the  realization  of  the  second  scenario, 
whether  by  conscious  policy  decision  or  through  evolution  as  a  result  of 
decisionmaking  on  narrower  issues  over  time,  is  the  relief  from  significant 
economic  pressures  which  increased  economic  relations  with  the  West  would 
hold  out  for  Soviet  leaders.  The  econometric  model  projections  presented 
in  Chapter  III  highlighted  the  potential  long-term  problems  facing  the  Soviet 
economy  by  examining  the  consequences  of  the  continuation  of  past  behavior 
by  Soviet  decisionmakers.  These  problems  include  the  deterioration  of  the 
relative  growth  and  position  of  consumption,  a  steady  climb  in  the  invest¬ 
ment  share  of  GNP,  shrinking  sources  of  able-bodied  labor  relative  to  employ¬ 
ment  requirements,  and  little  or  no  growth  in  total  factor  productivity  in 
the  overall  economy.  These  results  can  be  summarized  as  the  depletion  of 
resources  for  extensive  development  of  the  economy,  i.e.,  increased  factor 
inputs,  and  very  little  success  with  intensive  development,  i.e.,  increasing 
productivity,  given  current  behavior  patterns. 

An  injection  of  advanced  technology  from  the  West,  embodied  in  a 
traditional  spurt  of  purchasing,  could  supply  some  capability  for  accelerated 
intensive  development.  Without  increased  interrelatedness  with  the  West, 
however,  the  behavioral  and  Institutional  aspects  of  the  Soviet  economy 
which  inhibit  technological  advance  are  operative  and  the  technology  trans¬ 
fer  does  not  become  a  self-sustaining  factor  for  economic  growth.  Addi¬ 
tional  inputs  of  technology  and  equipment  would  be  required  with  greater 
frequency. 


To  finance  a  program  of  imports  of  technology  and  equipment  from 
the  West,  increased  sources  of  hard  currency  and  credit  would  have  to  be 
developed.  If  the  program  is  of  short  duration,  in  the  nature  of  the  spurt 
envisioned  in  Scenario  One,  the  existing  export  base  would  serve.  If,  on 
the  other  hand,  a  prolonged  program  of  imports  is  undertaken,  an  expanded 


export  operation  would  be  required.  In  satisfying  this  need,  in  turn,  there 
would  be  a  movement  toward  increased  interrelatedness  and  this  would  impact 
on  Soviet  trade  competitiveness. 

The  impact  on  competitiveness  would  depend  both  on  the  strength 
of  the  political  commitment  to  penetrate  world  markets  and  on  the  response 
of  decisionmakers  to  increased  interrelatedness.  It  was  evident  in  the 
assessment  of  the  case  studies  that  the  strength  of  the  commitment  is  a 
vital  factor  in  successfully  competing  in  world  markets,  given  the  level 
of  effort  required  to  overcome  the  disadvantages  of  the  Soviet  industrial 
environment.  If,  as  a  result  of  increased  Interrelatedness,  a  segment  of 
Soviet  production  is  devoted  to  export  and  managers  thus  develop  a  vested 
interest  In  providing  a  competitive  product,  the  effect  of  such  a  commit¬ 
ment  would  be  self-reinforcing. 

Overcoming  the  competitive  disadvantages  of  the  Industrial  environ¬ 
ment,  moreover,  would  be  facilitated  by  new  forms  of  economic  interaction, 
such  as  joint  venture  operations  with  Western  firms  that  have  experience  in 
meeting  the  requirements  of  world  markets.  The  buy-back,  or  compensatory 
agreement,  in  which  purchases  from  the  West  are  financed  by  future  deliveries 
of  the  production  of  the  capacity  represented  by  the  purchases  is  significant  in 
two  ways.  First  the  involvement  of  the  Western  firm  is  relegated  not  to  the  core 
of  the  economy,  but  to  the  margin — added  capacity.  Secondly,  a  degree  of 
continuing  involvement  of  the  Western  firm  in  the  production  process  is 
ensured  to  provide  for  the  marketability  of  deliveries  to  the  West.  This 
sort  of  arrangement  has  formed  the  basis  for  a  number  of  recent  major 
deals,  but  the  impact  on  Soviet  industry  remains  to  be  demonstrated. 

2.  Dominant  Characteristics  of  Potential  Market  Penetration  Strategy 

Given  a  commitment  to  expand  economic  relations  with  the  West 
on  a  long-term  basis,  the  potential  impact  of  Soviet  competition  on  U.S. 
commercial  interests  would  depend  on  the  strategy  employed  in  attempting 
to  penetrate  world  markets.  In  formulating  such  a  strategy,  Soviet 
planners  would  need  to  assess  the  strengths  and  weaknesses  of  Soviet 
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production  relative  to  the  demands  of  the  world  market,  the  potential  modi¬ 
fications  to  the  existing  Soviet  export  base,  the  resources  Involved  in 
developing  the  characteristics  of  competitive  advantage  in  various  markets, 
and  the  relation  of  this  effort  to  internal  development  needs.  In  analyz¬ 
ing  the  characteristics  of  this  potential  strategy,  this  study  considers 
both  the  general  characteristics  of  the  Soviet  economy  and  the  world  market 
and  the  specific  requirements  for  competing  in  a  number  of  representative 
product  areas.  The  aims  and  options  dictated  by  general  considerations  and 
the  sorts  of  specific  capabilities  and  concerns  indicated  by  the  case 
studies  as  representative  of  classes  of  production  lines  which  would  benefit 
from  the  acquisition  of  U.S.  technology  provide  insights  into  the  types  of 
markets  likely  to  be  selected. 

The  conclusion  drawn  from  both  general  analysis  and  the  case 
studies  is  that  within  the  1975-85  time  frame  it  is  highly  unlikely  that 
the  USSR  could  offer  serious  competition  in  a  product  area  involving  ad¬ 
vanced  design  and  production  technology.  This  indication  is  supported 
by  studies  of  both  the  semiconductor  and  commercial  aircraft  areas  and  is 
borne  out,  as  well,  by  examination  of  the  past  record  of  Soviet  production 
and  the  behavioral  and  institutional  characteristics  of  the  Soviet  economy. 
Areas  which  not  only  involve  high  technology,  but  are  dominated  by  rapid 
technological  change,  are  least  promising  for  the  USSR.  The  absorption  of 
advanced  technology  is  a  complex  process  and  one  in  which,  for  the  reasons 
outlined  in  this  study,  the  Soviets  have  not  enjoyed  great  success.  Even 
in  the  case  of  a  turnkey  acquisition  in  a  product  area  where  technology 
is  very  dynamic,  unless  the  development  of  the  technology  can  be  made 
self-sustaining,  a  competitive  position  determined  by  level  of  technology 
could  not  be  maintained.  In  the  10-year  time  frame,  such  a  high-technology 
export  capacity  could  not  be  developed  to  represent  a  significant  competi¬ 
tive  force  without  a  very-high-level  commitment  of  resources  and  thus  a 
very-high-level  political  decision.  As  was  indicated  in  the  case  studies, 
such  a  commitment  and  thus  the  development  of  competitive  potential 
cannot  be  ruled  out  in  any  specific  product  area,  but,  at  least  in  the 
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specific  cases  examined,  such  a  political  commitment  is  not  deemed  likely, 
given  the  level  of  resources  relative  to  potential  reward,  i.e.,  flow  of  hard 
currency  and  national  prestige,  particularly  in  light  of  the  economic  pres¬ 
sures  that  will  face  Soviet  leaders.  Obviously,  a  large  commitment  of  re¬ 
sources  to  penetrate  world  markets  across  a  broad  range  of  high-technology 
production  can  be  ruled  out. 

A  rational  point  of  departure  for  Soviet  decisionmakers  in  formu¬ 
lating  an  export  strategy  is  the  current  export  base  of  the  USSR.  An  examina¬ 
tion  of  the  major  sources  of  Soviet  hard  currency  reveals  a  pattern  of 
product  areas  in  which  the  Soviets  have  had  success  (see  Table  VI-1).  That 
pattern  is  heavily  weighted  toward  primary  production  for  which  the  problems 
encountered  by  Soviet  manufactures  in  the  world  market  are  not  a  factor. 
Expansion  of  the  existing  major  hard  currency  export  base,  i.e.,  primary 
products,  could  involve  three  non-mutually  exclusive  options:  in¬ 
crease  primary  product  export  capacity,  divert  primary  product  exports 
from  the  Socialist  bloc  to  hard  currency  countries,  and/or  increase  the 
degree  of  fabrication  of  primary  exports  one  level  in  order  to  gain  hard 
currency  from  the  increased  value  added.  The  first  option  is  likely  to 
be  pursued  to  some  extent,  but  this  entails  a  large  commitment  of  re¬ 
sources,  while  domestic  claims  on  investment  resources  and  primary  product 
output  are  expected  to  grow  rapidly.  The  second  option,  to  divert  exports 
from  the  Socialist  hloc,  is  already  being  pursued  but  is  limited  by  the 
effect  of  such  a  diversion  on  the  East  European  economies  which  would  then 
face  world  prices  (in  convertible  currency)  for  primary  products.  The 
last  option  does  appear  tenable  and  is  likely  to  be  pursued  along  with 
expansion  of  primary  product  output  for  export.  This  latter  option  appears 
particularly  attractive  in  light  of  the  dual  external/ internal  option 
strategy  described  below,  especially  given  that  the  export  of  semifabricates 
involved  would  not  make  demands  on  production  characteristics  that  would 
be  superfluous  from  a  domestic  use  point  of  view. 

The  dual  external/internal  options  strategy  for  the  development 
of  new  export  bases  should  be  attractive  to  Soviet  decisionmakers.  This 
strategy  Involves  the  expansion  of  productive  capacity  in  areas  where  there 


Table  VI-1 


USSR  HARD  CURRENCY  EXPORTS 
(Millions  of  Current  U.S.  dollars) 


1973 

Percent 
of  Total 

Est. 

1974 

Percent 
of  Total 

Proj . 
1975 

Percent 
of  Total 

Total 

4,817 

100.0 

7,500 

100.0 

9,300 

100.0 

Including: 

Oil  and  oil  products 

1,250 

25.9 

3,050 

40.7 

3,675 

39.5 

Natural  gas 

26 

0.5 

100 

1.3 

250 

2.7 

Coal  and  coke 

125 

2.0 

200 

2.7 

250 

2.7 

Ores  and  metals 

400 

8.3 

550 

7.3 

650 

7.0 

Wood  and  wood  products 

625 

13.0 

1,050 

14.0 

1,525 

16.4 

Chemicals 

108 

2.2 

135 

1.8 

155 

1.7 

Diamonds 

450 

9.3 

500 

6.7 

600 

6.4 

Platinum 

260 

5.4 

350 

4.7 

400 

4.3 

Machinery  and  equipment 

300 

6.2 

375 

5.0 

475 

5.1 

Source:  Office  of  Economic  Research, *USSR:  Long-Range  Prospects  for 

Hard  Currency  Trade,"  Central  Intelligence  Agency,  January  1975. 
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is  a  significant  unsatisfied  domestic  demand.  A  portion  of  this  productive 
capacity  would  then  be  dedicated  to  export  in  order  to  determine  the  poten¬ 
tial  for  penetration  of  the  world  market.  Should  the  initial  effort  prove 
rewarding,  the  portion  of  capacity  Justified  by  the  utility  of  hard  currency 
earnings  balanced  against  the  opportunity  cost  of  diverting  the  output  from 
the  domestic  economy,  would  continue  to  be  devoted  to  export.  Should  the 
export  effort  prove  unrewarding,  the  capacity  could  easily  be  converted  to 
domestic  use.  In  view  of  the  risk-averting  tendencies  of  a  bureaucracy, 
such  a  relatively  safe  strategic  economic  option  should  be  attractive.  The 
development  of  a  Scenario  Two  environment  would  increase  the  probability  of 
serious  Soviet  efforts  to  develop  exports  related  to  imported  technology. 

In  the  case  studies,  the  logic  of  the  dual  external/ internal  option 
prompted  the  assessment  that  both  in  construction  machinery  and  equipment 
and  the  commodity  group  of  synthetic  fibers,  the  extent  of  domestic  demand 
and  potential  hard  currency  earning  would  most  likely  recommend  an  attempt 
to  test  foreign  markets  In  these  areas.  The  technology  needs  of  the  domestic 
Soviet  economy  and  thus  the  areas  in  which  this  dual  option  might  be  attrac¬ 
tive  are  described  in  Chapter  IV  of  this  study,  especially  in  relation  to 
agreements  signed  with  U.S.,  West  European,  and  Japanese  firms.  The  dis¬ 
tribution  of  the  agreements  by  SIC  groups  is  indicated  in  Table  IV-4. 

The  U.S.  agreements  are  summarized  at  the  two-digit  SIC  level  in  Table  VI-2. 


New  Initiatives  to  Solve  Problems  Related  to  Trade  Competitiveness 


Major  disadvantages  in  Soviet  competition  for  world  markets  re¬ 
sult  from  the  behavioral  and  institutional  characteristics  of  the  Soviet 
economy.  While  significant  reforms  of  the  Soviet  economic  system  have 
been  Initiated  in  the  past,  they  have  not  dealt  successfully  with  major 
impediments  to  efficiency  and  responsiveness  of  enterprises  to  the  needs 
of  the  users  of  the  production.  The  round  of  economic  reforms  initiated 
in  1965  had  considerably  less  impact  than  first  anticipated  by  Western  ob¬ 
servers  of  the  Soviet  economy.  The  implication  of  recent  reforms  creating 
industrial  associations  is  still  uncertain,  but  it  is  not  anticipated  that 
the  characteristics  adversely  affecting  Soviet  trade  competitiveness  will 
be  altered  to  any  significant  extent. 
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Table  VI-2 


SOVIET  IMPORTS  OF  U.S.  TECHNOLOGY 
By  SIC  Groups 


Number  of  Companies 
Signing  Contracts  or 


SIC  Groups 

Major  Headings 

13 

Oil  and  gas  extraction 

1 

16 

Construction  other  than  building  construction — 
general  contractors 

1 

20 

Food  and  kindred  products 

2 

22 

Textile  mill  products 

1 

26 

Paper  and  allied  products 

1 

28 

Chemicals  and  allied  products 

2 

33 

Primary  metal  industries 

5 

34 

Fabricated  metal  products  except  machinery  and 
transportation  equipment 

13 

35 

Machinery  except  electrical 

135 

36 

Electrical  and  electronic  machinery,  equipment, 
and  supplies 

13 

37 

Transportation  equipment 

18 

38 

Measuring,  analyzing,  and  controlling  instruments; 
photographic,  medical  and  optical  goods;  watches 
and  clocks 

11 

39 

Miscellaneous  manufacturing  industries 

3 

44 

Water  transportation 

1 

49 

Electric,  gas  and  sanitary  services 

1 

50 

Wholesale  trade— durable  goods 

1 

73 

Business  services 

6 

89 

Miscellaneous  services 

2 

NOTE: 

Data  at  a  4-digit  level  appear  in  Chapter  IV.  Those 
more  illuminating  in  the  machinery  categories. 

The  information  cut-off  date  was  September  1974. 

data  are 
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Although  overall  reform  of  the  economic  system  Is  not  likely  to 
be  accomplished  in  favor  of  Soviet  trade  competitiveness,  the  Soviets  have 
given  strong  indications  that  new  initiatives  are  under  consideration  in 
specific  areas  related  to  foreign  economic  interaction.  While  the  specific 
initiatives  now  under  consideration  may  or  may  not  have  broad  impact  on 
Soviet  success  in  penetrating  foreign  markets,  the  willingness  to  consider 
altering  institutions  to  meet  the  requirements  of  trade  competitiveness  is 
significant.  The  degree  of  interrelatedness  with  Western  economies  which 
is  implied  as  well  as  the  possibility  that  serious  efforts  to  mount  mar¬ 
keting  programs,  after-sales  service  programs,  etc.,  will  be  made  are 
also  significant. 

Regarding  new  initiatives  in  the  internal  conduct  of  foreign 
economic  relations,  reports  are  reaching  Western  specialists  of  a  number 
of  institutional  changes  under  consideration  or  in  process.  Joint  appoint¬ 
ments  of  deputy  foreign  trade  ministers,  by  the  Ministry  of  Foreign  Trade 
and  industrial  ministries  with  significant  import-export  operations,  will 
be  made.  Furthermore,  producing  enterprises  will  play  a  greater  role  in 
trade  negotiations,  which  in  the  past  have  been  conducted  solely  by  the 
Foreign  Trade  Organizations. 

New  external  forms  of  interaction  with  foreign  economies  are 
also  being  developed.  The  compensation  agreement  has  been  discussed  above. 
The  expanded  use  of  joint  ventures  with  Western  firms  is  actively  being 
explored.  Soviet  leaders  also  have  under  consideration  proposals  from 
U.S.  firms  to  establish  joint  venture  operations  on  Soviet  territory  in 
which  the  Western  partner  would  share  management  functions  as  well  as 
profits. 


These  new  initiatives  would  provide  the  Soviets  with  foreign 
trade  know-how  accumulated  by  Western  firms.  The  infrastructure  abroad 
necessary  for  after-sales  service  and  other  product  support  activities 
could  be  established  through  joint  ventures  with  Western  distributors. 
Furthermore,  entering  into  such  a  venture  is  a  form  of  commitment  to  pro¬ 
duce  an  item  marketable  in  the  West.  The  involvement  of  producing  ministries 


and  enterprises  in  the  conduct  of  foreign  economic  organizations  carries 
the  commitment,  to  some  extent,  down  to  the  production  level. 

These  new  initiatives  and  the  willingness  on  the  part  of  the 
Soviets  to  consider  other  new  forms  of  economic  interaction  with  the  West 
may  or  may  not  be  viewed  as  evidence  in  favor  of  Scenario  Two  as  the 
future  role  of  foreign  trade.  They  will,  however,  impact  on  the  ability 
of  Soviet  exports  to  meet  the  requirements  of  the  world  market  and  should 
mitigate,  somewhat,  the  view  that  Soviet  foreign  trade  practices  and 
economic  processes  are  immutable  limitations  on  the  future  trade  competi¬ 
tiveness  of  the  USSR  on  world  markets. 

4.  Major  Uncertainties  in  Assessing  the  Ability  to  Compete 

The  major  uncertainties  in  assessing  the  ability  of  the  Soviet 
Union  to  meet  the  competitive  requirements  of  the  world  market  involve 
both  political  developments  and  economic  conditions  in  the  West  and  high- 
level  political  decisionmaking  and  the  timing  of  those  decisions  in  the 
Soviet  Union. 

The  likelihood  that  the  Soviet  Union  would  follow  the  path  ob¬ 
served  for  most  industrialized  nations,  that  is,  increasing  interrelatedness 
with  other  developed  countries,  will  depend  oh  a  reasonable  normalization 
over  time  of  political  relations  between  the  Soviet  Union  and  the  indus¬ 
trialized  West.  Should  relations  return  to  those  at  the  height  of  the 
Cold  War  era,  it  is  unlikely  that  Soviet  exports  would  be  well  received 
in  the  West,  that  Soviet  needs  would  be  fulfilled  by  Western  firms,  or 
that  the  Soviet  Union  or  Western  nations  would  opt  for  a  greater  degree 
of  Interrelatedness. 

Another  external  consideration  is  the  economic  stability  of  the 
West.  If  the  relevant  time  frame  is  marked  by  rapid  and  extreme  fluctu¬ 
ations  in  the  Western  economies,  the  Increased  role  of  the  Soviet  Union  in 
international  markets  would  be  in  doubt.  Soviet  leaders  seek  to  insulate 
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the  Soviet  economy  from  the  wide  fluctuations  in  the  world  economy.  The 
leaders  would  be  very  reluctant  to  increase  the  role  of  foreign  trade  given 
conditions  of  extreme  economic  instability  in  the  West.  Furthermore,  periods 
of  contraction  in  the  West  would  not  be  conducive  to  successful  Soviet 
market  penetration.  In  these  same  periods,  on  the  other  hand,  it  is  con¬ 
ceivable  that  demand  for  Soviet  goods  would  fall,  reducing  hard  currency 
receipts  and,  thus,  Soviet  purchases  in  the  West  would  also  be  curtailed. 

In  periods  of  rapid  inflation,  while  low-priced  Soviet  goods  might  find  a 
market,  the  overall  terms  of  trade  might  well  turn  against  the  USSR.  The 
actual  effects  of  cyclical  movements  in  Western  economies  on  Soviet  trade, 
however,  would  depend  on  specific  price  movements  and  commodity  flows. 

The  internal  uncertainties  concern  political  decisionmaking  in 
the  Soviet  Union  and  the  decisionmakers.  The  current  policy  of  detente 
with  the  West  is  strongly  associated  with  General  Secretary  L.I.  Brezhnev. 

It  can  be  seen  in  the  preceding  discussions  of  the  recent  historical  record 
of  East-West  economic  interaction  and  in  the  consideration  of  foreign 
trade  as  an  instrument  of  Soviet  national  purpose,  that  economic  as  well 
as  political  relations  with  the  West  will  depend  on  the  Soviet  leadership. 
Thus,  the  potential  competition  for  world  markets  offered  by  the  Soviet 
Union  is  tied  to  the  question  of  leadership  succession. 

Apart  from  the  normalization  of  foreign  economic  relations, 

Soviet  trade  competitiveness  will  depend  as  well  on  government  policies 
relevant  to  the  role  of  foreign  trade  as  envisioned  in  Scenario  Two.  By 
properly  orchestrating  an  increased  role  for  foreign  trade,  perhaps  in 
response  to  economic  pressures,  the  impact  on  Soviet  trade  competitiveness, 
as  has  been  outlined  above,  will  be  created.  These  policies  will  concern 
a  wide  range  of  economic  activity:  resource  allocation;  incentive  mechanisms; 
the  organization  of  foreign  trade;  appropriate  hard  currency  strategies; 
and  the  establishment  of  long-term  relationships  with  Western  firms  in  order 
to  establish  self-sustaining  technological  change  as  well  as  other  management 
techniques  involving  quality  control  and  product  support  services.  These 
government  policies,  while  they  may  not  be  in  evidence  to  Western  observers 
until  the  latter  part  of  the  1975-85  time  frame,  must  be  instituted  earlier 
in  the  period  in  order  to  tool  up  for  a  significant  market  penetration 
effort  in  the  1980s. 
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B.  Qualifications  and  Limitations  of  the  Study  Results 

Two  sets  of  qualifications  bearing  on  research  methods  employed  in 
the  study  also  bear  on  the  interpretation  of  the  study  results.  These 
qualifications  are  necessitated,  on  the  whole,  by  limitations  imposed 
by  the  availability  of  data,  time,  and  research  funding. 

1.  Survey  and  Classification  Techniques 

The  data  available  for  the  survey  of  contracts  and  agreements 
signed  by  the  Soviet  Union  and  U.S.  firms  were  limited  to  nontechnical 
reports  in  a  variety  of  published  sources.  The  data  on  the  agreements 
were  not  reported  in  any  consistent  manner.  The  survey  must  be  viewed, 
then,  as  a  profile  of  potential  activity  and  not  as  a  measure  of  trade 
flow  or  a  quantitative  measure  of  relative  importance. 

A  second  issue  concerns  the  classification  scheme  employed. 

While  Standard  Industrial  Classification  groupings  proved  a  useful  method 
of  illustrating  interest  areas,  the  nontechnical  nature  of  the  published 
reports  may  have  resulted  in  some  misrepresentation  of  individual  agree¬ 
ments.  This  would  have  been  due  to  a  general  description  of  the  activity 
having  appeared  as  a  catchall  for  activities  involving  a  broad  range  of 
classifications.  Despite  these  qualifications,  the  survey  proved  a  valuable 
tool  for  formulating  further  analysis. 

2.  Case  Study  Techniques 

Due  to  limited  time  and  funds,  a  small  number  of  representative 
case  studies  could  be  conducted.  By  careful  selection  of  product  areas, 
however,  a  broad  range  of  technology  was  considered.  The  technological 
levels  considered  ranged  from  very  sophisticated  semiconductor  devices  to 
basic  commodity  synthetic  fibers.  The  range  of  complexity  of  product 
support  services,  which  in  several  of  the  studies  proved  to  be  a  most 
Important  factor,  also  was  broad — from  aircraft  maintenance  systems  and 
spare  parts  logistics  to  basic  commodity  fibers  which  require  little  beyond 
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acceptable  quality  and  dependable  delivery.  The  representative  nature  of 
the  case  studies  notwithstanding,  a  subsequent  effort  involving  a  larger 
number  and  broader  range  of  product  areas  is  needed  for  the  further  test¬ 
ing  of  generalized  conclusions  in  order  to  establish  their  validity. 


INTRODUCTION 


This  Appendix  Is  composed  of  three  tables  which  Identify  the  areas 
In  which  the  Soviet  Union  has  been  importing  technology  and  equipment 
from  the  United  States,  Western  Europe,  and  Japan  In  recent  years. 

Table  I  is  an  alphabetical  list  of  Soviet  contracts  and  agreements  for 
imports  of  U.S.  technology  from  1970  to  August  1974.  Table  II  regroups 
the  contracts  and  many  of  the  agreements  in  Table  I  by  Standard  Industrial 
Classification  categories.  Table  III  is  a  list  of  technologies  imported 
by  the  USSR  from  France,  Great  Britain,  Italy,  West  Germany,  and  Japan 
in  1974. 
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and  making  protein-enriched  drinks 
from  milk  waste 


(a)  Machine  brake  drum  Cools 

(b)  Brake  drucs  and  wheel  hub  production 
line 
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